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ABSTRACT 
Lack of quality in the South African construction industry is causing various problems 
for different stakeholders. The causes of this lack in quality are due to various 
different attributes. Corruption has become one of the leading causes with regards to 
lack of quality. Quality assurance can mitigate or eliminate defects through the 
implementation of a quality management system. Defects manifest primarily through 
cracking, dampness, detachment, and water leaks.  
 
Defects are categorized as structural, subsidence, acoustic and thermal. In terms of 
time, defects are either patent or latent, and can be discovered through observation, 
inspection and various tests. The causes of defects are ultimately due to error or 
omission, either during design or during the construction phases. Defects may also 
result due to procurement related factors, such as appointment of incompetent 
contractors. The result of defects is customer dissatisfaction, rework and disputes. 
Non-conformance to requirements results in rework and this in turn contributes to 
time and cost overruns.   
 
The aim of this research was to investigate the greatest cause that leads to defects in 
houses; the most common type of defect; and why projects fail in term of project 
management terms (due to defects). Results of quantitative research amongst 
professionals within the construction industry in the Western and Eastern Cape of 
South Africa as well as literature that has been reviewed form the basis of this study. 
Architectural practices, consulting engineering practices, and general building 
contractors were selected on a random sample basis, and surveyed using an online 
questionnaire.  
 
The study revealed that inadequate artisan skills is the biggest cause leading to 
defects in houses, and that cracks are the most frequent type of defect occurring. 
Projects fail in project management terms because of defects as the construction 
time of the projects are increased. The study revealed that construction related 
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causes of defects dominate over design related causes. This study should be of 
value to both construction industry professionals as well as their clients. 
 
Keywords: Defects, rework, quality management 
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1.  CHAPTER ONE 
 THE PROBLEM AND ITS SETTING 
  
1.1 INTRODUCTION 
 
It is the author’s opinion that defects within the South African construction industry in 
newly completed buildings are increasing and becoming a serious problem as more 
and more buildings are being built. The purpose of this study is to identify the factors 
that relate to defects, the most common type of defect and the implications of 
defects. Despite the fact that a large amount of technical and legislative information 
on good house construction practices is available, unacceptable construction quality 
is apparent throughout the entire spectrum of housing in South Africa. The NHBRC 
in the 2010/2011 financial year rectified more than 200 houses at an estimated cost 
of R40 million (Mahachi, 2010:56). Corruption is currently identified as one of the 
major barriers to achieving construction quality in South Africa (Construction Industry 
Development Board, 2011b:8). 
 
The South African construction industry is currently experiencing a boom with all the 
infrastructure developments taking place in the country. It is common knowledge that 
there is a shortage of skilled people in the South African construction industry. Local 
and international companies within the construction industry are joining forces in 
order to satisfy the current demand. Worldwide, the South African government is one 
of the governments that have delivered the highest number of houses to the poor by 
means of various delivery mechanisms, this forms part of their vision to provide 
adequate housing for all as reflected in the National Housing Policy Framework 
(Architect Africa, 2011). 
 
Housing is meant to address the basic human need that people have for shelter and 
security. The South African government has (since 1994) initiated and implemented 
several housing delivery programs as well as subsidy mechanisms to provide 
houses to the poor. The country’s vision is to increase housing's share in the total 
 2 
 
state budget to five percent and to increase housing delivery on a sustainable basis 
to a peak level of 338 000 units per annum, in order to reach the Government target 
of 1,000,000 houses within five years (South African Government Information, 
2011). 
 
The government’s focus was on quantitative housing delivery with qualitative 
shortcomings; however, this focus has now shifted to the quality of the end product 
that is delivered. Defects in houses manifest primarily through cracking, dampness, 
detachment, and water leakages (Olaosebikan, 2010:3). 
 
Defects are categorized as being deficient in either design, material, construction or 
subsurface (FindLaw, 2011). The latter can be either patent or latent. Patent defects 
can be clearly recognized during inspection; the construction period or the project’s 
Defects Liability Period. Latent defects appear over time, usually once the building 
is/has been occupied (Che Mat, Hassan, Isnim, Mohidisa & Sapeciay, 2011:238). 
  
The perception is that the risk of defects occurring on housing projects is greater due 
to incompetent and unqualified construction professionals. This can mainly be 
ascribed to the great demand for houses; government policies for job creation and 
the assistance of emerging construction industry professionals. The primary aim of 
this research study is to establish the factors that relate to defects that occur in 
housing projects within the Western and Eastern Cape Provinces of South Africa.  
 
1.2 RESEARCH PROBLEM 
 
Defects in newly completed buildings are becoming a serious problem as more and 
more buildings are being built due to various controllable and uncontrollable factors 
(Olaosebikan, 2010:3). The purpose of this study is to investigate these factors in 
newly completed buildings, specifically housing projects and to identify the most 
common defect and cause.  
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1.3 SUB PROBLEMS 
 
Sub Problem 1: 
The biggest factor that leads to defects on housing projects is unknown. 
 
Sub Problem 2: 
The most common defect on housing projects is unknown. 
 
Sub Problem 3: 
In terms of project management, projects fail due to defects. 
 
1.4 HYPOTHESES 
 
Hypothesis 1 
Lack of quality management during construction is the biggest factor that leads to 
defects on housing projects. 
 
Hypothesis 2 
Cracking is the most common defect on housing projects. 
 
Hypothesis 3 
Defects increase the construction time of housing projects more than the cost of the 
project. 
 
1.5 DELIMITATIONS OF THE STUDY 
 
The research will only identify the following with regards to defects in houses in the 
Eastern and Western Cape Provinces of South Africa: 
  Factors or causes relating to defects; 
  The most common type of defect, and 
  If projects are completed late due to defects.    
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Other delimitations: 
 Research used in the literature review will be from 2002 to date; 
 Questionnaires will target building industry professionals, i.e. architects, 
contractors and engineers, and 
 There is limited control over the completion of the questionnaires.  
 
1.6 THE DEFINITION OF TERMS 
 
Defects:  Construction faults that exceed ordinary 
imperfections (Alhajeri, 2008:2). 
 
Project Management Terms:  Completing projects within time, cost and 
quality targets (Burke, 2010a:278). 
 
Quality Management:  Conformance to requirements (Crosby (1984) 
cited in Smallwood & Rossouw, 2008:3). 
 
Rework:  Rework occurs when a product or service does 
not meet the requirements of the customer 
(Love, Mandal & Li (1999) cited in Rhodes & 
Smallwood, 2002:2).  
 
1.7 ABBREVIATIONS 
 
BEE      -       Black Economic Empowerment  
CIDB    - Construction Industry Development Board 
CIIs    - Construction Industry Indicators  
LS         -      Likert scale 
NHBRC - National Home Builders Registration Council 
QMSs    - Quality Management Systems 
SABS    - South African Bureau of Standards 
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1.8 ASSUMPTIONS 
 
  All defects have specific causes; 
  All construction companies understand what is meant by defects; 
  Defects are common within the housing sector; 
  Reducing defects will benefit all projects; 
  Defects cause problems on housing projects, and 
  No-one causes defects willingly.  
 
1.9 IMPORTANCE OF THE STUDY 
 
According to Lombard (2006:2), a big percentage of projects delivered in South 
Africa are not completed on schedule within time and defect free. Project managers 
are judged on whether their projects achieve time, cost and quality targets (Burke, 
2010a:278). Their projects are classified as failed if one of the above mentioned 
targets is not met.  
 
Project and construction managers, in general, will be able to manage possible 
defects better by knowing (in advance) the factors that cause defects on housing 
projects. This will in turn ensure that projects are completed within time, cost and 
quality targets.  
  
The cost or budget of the project is negatively affected when defects need correcting 
or some of the work needs re-doing which ultimately have a ripple effect on time. 
Defects therefore have a negative impact on a project and the consequences could 
be that the project fails in project management terms, due to time, cost or quality 
deficiencies (Masitha, 2006:50-51). 
 
By knowing the factors that may cause defects, the project management team will 
be able to more effectively manage the quality management system. The Project 
Management Body of Knowledge (PMBOK) defines project quality management as 
“the process required to ensure that the project will satisfy the needs for which it was 
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undertaken by addressing both the management of the project and the product of 
the project” (Project Management Institute (PMI), 2008). The focus of quality 
management is thus to ensure that the project meets its requirements (Burke, 
2010a:254). By implementing an effective quality management system, defects will 
be reduced on a project. This holds a positive relation with regards to reducing 
construction defect litigation claims (Grosskopf & Lucas, 2008:19).   
The author ‘s opinion is that defects occur within the construction industry due to a 
lack of incompetence, ineffectiveness and planning deficiencies which in turn relate 
to the poor quality offered by professional services. The author is also of the opinion 
that consulting and contracting firms in South Africa must improve the way in which 
they approach and execute projects by focusing more on the minimizing or 
eliminating of defects by means of effective defects planning. It is also of extreme 
importance that clients appoint competent consulting and contracting firms to 
execute construction projects. One has to have the necessary knowledge with 
regards to defects, its causes and the associated costs in order to perform rational 
defect prevention (Josephson & Hammarlund, 1999: 681). 
Egan (Sommerville, 2007:392) states that a 20 per cent annual reduction in the 
number of defects at handover was required as the driving force of sustained 
improvement in the United Kingdom. He mentions that research within this field is 
important since defects and reworks within the general construction industry a 
worldwide problem. As globalisation of the construction industry continues, the 
possibility of similar defect and rework issues within new homes are becoming 
common global occurrence (Sommerville, 2007:392). 
From a national growth perspective, this research will assist consulting and 
contracting firms in planning for defects on construction projects. Clients within the 
construction sector will, in turn, benefit from projects that have been completed with 
fewer defects. This research will identify the various factors that lead to defects 
within the South African housing construction industry. The study will concentrate on 
the perspective of the consultant and contractor with regards to defective 
construction. 
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1.10 AIMS AND OBJECTIVES OF THE STUDY 
 
The primary aim of this study is to identify the factors that lead to defects on housing 
projects. The objectives of this study are to establish the following: 
 Determine the biggest factor that leads to defects on housing projects; 
 Determine the most common defect on housing projects; 
 Determine the impact of defects, and 
 Determine whether housing projects fail in project management terms due to 
defects. 
 
1.11 THE OUTLINE OF THE REMAINDER OF THE STUDY  
 
Chapter 2: Literature review 
An in depth review of existing literature.  
 
Chapter 3: Research Methodology 
The research methodology used to conduct the research. 
 
Chapter 4: Research findings, Analysis and Interpretation 
The findings of the research which includes how the research was analysed and 
interpreted. 
 
Chapter 5: Summary, Conclusions and Recommendations 
A summary that indicates how the research was conducted, conclusions made 
based on the findings and proposed recommendations for further studies.  
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1.12 ETHICAL CONSIDERATIONS 
 
All information requested and obtained from relevant participants will be treated as 
confidential. This is extremely important to ensure that effective communication 
takes place and that a trust worthy relationship is created between the researcher 
and industry represented professionals.  
 
Survey results will also not be altered.  Any special circumstance that might affect 
the interpretation of the results will be reported. Leedy and Ormrod (2010:101) notes 
most ethical issues in research fall into one of four categories: the protection from 
harm, informed consent, right to privacy, and honesty with professional colleagues. 
This research study will adhere to all the above mentioned categories.   
 
1.13 SUMMARY 
 
This chapter has described the problem as a whole, reflecting on the problem 
statement and the sub-problems. Firstly the research topic was introduced followed 
by formulated hypotheses. In addition, this chapter highlights the assumptions made, 
the objectives, the importance of the study and ethical considerations taken into 
account. The next chapter will present the literature review. 
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2. CHAPTER TWO 
REVIEW OF THE RELATED LITERATURE 
 
2.1 THE SOUTH AFRICAN CONSTRUCTION INDUSTRY 
 
Worldwide, the South African government is one of the countries that has delivered 
the highest number of houses to the poor through various delivery mechanisms – 
this forms part of their vision to provide adequate housing for all as reflected in the 
National Housing Policy Framework. Since 1994 about two point six million houses 
has been delivered (Architect Africa, 2011). 
 
Housing is meant to address the basic human need that people have for shelter and 
security. The South African government has (since 1994) initiated and implemented 
several housing delivery programmes as well as subsidy mechanisms to provide 
houses to the poor. The country’s vision is to increase housing's share in the total 
State budget to five percent and to increase housing delivery on a sustainable basis 
to a peak level of 338 000 units per annum in order to reach the Government target 
of 1,000,000 houses within five years (South African Government Information, 
2011). 
 
The government’s focus was on quantitative housing delivery with qualitative 
shortcomings; however, this focus has now shifted to the quality of the end product 
that is delivered. Defects in houses manifest primarily through cracking, dampness, 
detachment, and water leakages. Defects may be patent or latent, and could be 
discovered through checking, observations and tests (Olaosebikan, 2010:3). 
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2.1.1 The Construction Industry Development Board 
 
The Construction Industry Development Board (CIDB) Act (Republic of South Africa, 
2000) was passed in 2000 to establish a statutory body aimed at driving an 
integrated construction industry development strategy. This body was necessary as 
the construction industry plays a vital role in the South African economy and is 
fundamental to the country’s development. The construction industry operates in a 
uniquely project-specific and complex environment, combining different investors, 
clients, contractual arrangements and consulting professions. It impacts directly on 
communities and the South African public. Its improved efficiency and effectiveness 
will enhance quality, productivity, health, safety, environmental outcomes and value 
for money (Marx, 2011:2). 
The CIDB has developed Construction Industry Indicators (CIIs) to play a role in 
developing a sustainable industry and to be adopted as a tool for improving 
performance in the construction industry.  The CIIs strive towards providing: 
 Companies and projects with a simple method of establishing a performance 
measurement system; 
 Organisations with a straightforward method of benchmarking their 
performance against others in the construction industry, and  
 To track long term trends in performance, and specifically to demonstrate 
whether the construction industry was achieving the targets set out in the 
Rethinking Standards in Construction document. 
 
In general the CII’s measure the costs, time, quality, safety, functionality and 
satisfaction of projects (Chan & Ada, 2004: 203-221 cited in Marx, 2011:2). 
The objective of the CIDB is to provide standards, processes, procedures and 
methods for a procurement system that is fair, equitable, transparent, competitive 
and cost effective. The purpose of these standards is to provide a framework around 
which public, private and international organisations may develop their procurement 
systems in order to achieve fair competition; to reduce the possibilities for abuse; 
and to improve predictability in procurement outcomes (Construction Industry 
Development Board, 2012). 
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2.1.2 Housing Acts In The South African Construction Industry 
 
2.1.2.1 The Housing Consumers Protection Measures Act: 
 
The Housing Consumers Protection Measures Act No 95 of 1998 makes provision 
for the following: 
 The protection of housing consumers and, 
 The establishment of functions of the National Home Builders Registration 
Council (NHBRC); 
The Act makes provision for the regulation of the home building industry, warranty 
protection of new homes and the establishment of technical standards in the 
industry.  
 
2.1.2.2 The National Building Regulations and Standards Act: 
 
Brett (1997), Noam (1983) and Burbyet et al. (2000) in Cattell and Windapo (2010:9) 
mentions that building regulations stipulate how a building should be constructed, 
altered or extended to ensure safe and healthy accommodation together with the 
conservation of energy. Watermeyer and Milford in Cattell and Windapo (2010:9) 
describe building regulations as legal instruments intended to ensure that buildings 
perform in such a way as intended.  
 
The South African National Building Regulations and Standards Act 103 of 1977 (as 
amended) publishes building regulations which are to be used countrywide, whilst 
the Construction Standards Department within the South African Bureau of 
Standards (SABS) develops and maintains national standards in respect of both 
products and practices for the Civil Engineering and Built Environment sectors 
(Cattell & Windapo, 2010:9). 
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2.1.2.3 The National Home Builders Registration Council (NHBRC) 
 
The NHBRC was established in terms of the Housing Consumer Protection 
Measures Act, 1998 (Act No. 95 of 1998). The functions of the NHBRC are the 
following: 
 To keep a register of home builders; 
 To oversee the construction of residential homes to oversee that proper 
building standards are adhered to, and 
 And to provide a warranty service for major structural defects. 
 
The NHBRC has a mandate over all new homes, i.e. in the bonded, cash markets 
and subsidy sector. All builders of new homes must be registered with the NHBRC 
(CIDB, 2011b:21). 
The National Home Builders Registration Council (NHBRC) has a mandate through 
the Housing Consumers Protection Measures Act (Act 95 of 1998) to provide 
warranty protection against defects in new homes. The Act states that the objectives 
of the NHBRC are: 
 3(b) “to regulate the home building industry” 
 3(d) “to establish and promote ethical and technical standards in the home 
building industry” 
 3(e) ”to improve structural quality in the interests of housing consumers and 
the home building industry” (Mahachi, 2010:58).   
 
2.1.3 Ethical Standards  
 
Pearl, Bowen, Makanjee, Akintoye and Evans (2005:13) mention that there exist 
significant areas of concern regarding ethical standards practiced within the South 
African construction industry. Professionals are expected to behave with 
professional integrity, which includes honesty and fairness. However, despite this, it 
was found that construction professionals, especially contractors, appear to possess 
a reputation for unethical behaviour. These ethical problems include collusion, 
bribery, negligence, fraud, dishonesty and unfair practices. Most construction 
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professionals also feel that the industry suffers from unfair tendering practices; over-
claiming; or withholding payment for service delivery (Pearl, Bowen, Makanjee, 
Akintoye & Evans, 2005:13). 
 
2.1.4 Housing Standards in South Africa 
 
Housing is an important part of people’s lives. It provides shelter during windy and 
rainy seasons and keeps many families warm during the cold winter months. It is 
therefore important that due diligence be applied during the construction of a house. 
According to Balchin and Rhoden (1998: 214-215) cited in Mkuzo (2011:33) there 
are a range of standards applied to housing. These include building regulations and 
target standards. The following criteria must be met if a dwelling is to be considered 
fit for human habitation.  
 Structural sustainability; 
 A lack of dampness; 
 The provision of adequate heating, lighting and ventilation; 
 Adequate piped supply for water; 
 An effective drainage system. 
 
Where a dwelling fails in any of these criteria, and is not considered suitable for 
occupation, the premises will be considered unfit for human habitation. The local 
authority is then obliged to consider the most satisfactory course of action to deal 
with the problem (Mkuzo, 2011:33). 
 
Poorly built houses impacts negatively on the government’s strive towards 
sustainable development. South Africa is a resource scarce country and every 
available Rand in the government’s coffers needs to be spent as wisely as possible. 
Various provinces had different challenges regarding the delivery of houses 
according to an article that appeared in Finweek on 27 May 2009.  A total of 40 000 
defective RDP houses (nationwide) had to be flattened and rebuilt at a cost of more 
than R1 billion, (this amounts to about 10% of the National Housing Department’s 
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annual budget) due to poor quality. According to Finweek (2009) the Minister also 
acknowledged that corruption is a problem in his department (Mkuzo, 2011:52-53). 
Until 2009 the department of Human Settlement has spent R863.9 million nationwide 
on fixing more than 131 000 RDP houses. The department also demolished and 
rebuilt poorly build houses totalling 2489 in the 2010-11 financial years. More than 
5000 houses with faults have been fixed in the 2010-11 financial year at a cost of 
R971.1 million. So far 131380 houses have been corrected, these houses did not 
need to be rebuild but certain aspects had to be fixed so that it conformed to quality 
standards.  
 
Ndaba (2010) cited in Mkuzo (2011:54) mentions that there has also been an 
acknowledgement that fraud, delays, corruption, absentee contractors, ghost 
houses, shoddy workmanship and corruption around waiting lists are chronic 
impediments to the delivery of housing. Poor housing quality derails government’s 
ability in improving the lives of all South Africans, especially the poor. Millions of 
Rands have been allocated to fixing of defects and the rebuilding of houses as a 
result of poor workmanship and mal administration (Mkuzo, 2011:54). 
 
2.2 DEFECTS DEFINED 
 
The public perception of building ‘defects’ is not necessarily compatible with that of 
the law. Problems as a result of the natural ageing of a building and its components 
or a lack of proper maintenance are referred to as ‘defects’ by law, whereas in fact 
they would not represent defects for which producers will be liable. ‘Defects’, liable 
by producers are those representing a blemish in design, materials or workmanship 
(Alhajeri, 2008:1). 
 
Building Defects: According to Alhajeri (2008:2) in the Oxford English Dictionary the 
word ‘defect’ is defined as lack of something essential or required, an imperfection. It 
is also defined as failing in, as a shortcoming or a blemish by which something falls 
short. The word ‘defective’ is defined as having a defect or defects, i.e. incomplete, 
imperfect, faulty, lacking or deficient. In the construction context, the term ‘defect’ is 
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generally used to refer to construction faults that exceed ordinary imperfections, 
affecting a basic structural element of the building works, and turning the building, 
installation, or structure into a state of functional ruin (Alhajeri, 2008:2). 
 
According to Webster’s Dictionary, defect is defined as lack of something necessary 
for completeness; a shortcoming. It is also defined as an imperfection, fault, or 
blemish (Ahzahar, Karim, Hassan & Eman, 2011:250).  
 
A building defect may include any problem that reduces the value of a home, 
condominium, or building. Building defects can be the result of design errors by 
professionals, a manufacturing flaw, defective materials, improper use or installation 
of materials, not conforming to the design by the contractor, or any combination of 
the above mentioned (Ahzahar et al., 2011:250). 
 
2.3 QUALITY MANAGEMENT 
 
Various definitions of the term quality and quality assurance exist, each describing 
unique characteristics of the environment within which it exists.  
Due to different perceptions and the fact that quality cannot be scientifically 
measured it is difficult to define quality within the construction industry (Smallwood & 
Rossouw, 2008:3). 
 
The ISO 9000 definition of quality is “the degree to which a set of inherent 
characteristics fulfils requirements”. In construction the client’s requirements are 
usually translated into a series of specifications that the builder or contractor meet. 
Appropriate specifications and compliance with these specifications are therefore a 
key measure of construction quality (CIDB, 2011b:12). 
 
Crosby (1984) cited in Smallwood and Rossouw (2008:3) defines quality as 
“conformance to requirements.” Relative to the construction industry, it is probably 
the most relevant definition as it describes the optimum objective: to achieve the 
known requirements and therefore client satisfaction; the first time (Smallwood & 
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Rossouw, 2008:3). Quality management systems can contribute to the mitigation 
and elimination of rework/non-conformances, enhance client satisfaction and 
increase project performance in terms of cost, quality and time (Bello, Odusami & 
Williams, 2010:9). Inadequate or poor quality standards relative to products or 
services can result in rework, non-conformances, increased construction costs, client 
dissatisfaction, redirection of resources, and ultimately it could have a negative 
impact on the other project parameters, health and safety, productivity, time and the 
environment (Sommerville, Craig & Ambler, 2005:3). 
 
Quality control and safety represent increasingly important concerns for project 
managers. Defects in constructed facilities can result in very large costs. Even with 
minor defects, re-construction may be required, resulting in increased costs and 
possible delays. This could lead to the operational use of the facility affected.  In the 
worst case, failures may cause personal injuries or fatalities. Good project managers 
try to ensure that a job is done right the first time and that no major accidents occur 
on the project (Project Management Institute, 2008:189-191). The most important 
decisions regarding the quality of a completed facility is made during the design and 
planning stages rather than during the construction stage. During the preliminary 
design stages component configurations, material specifications and functional 
performance of the project is decided. Quality control during construction consists 
largely of insuring conformance to the original design and planning decisions. 
 
With the attention to conformance as the measure of quality during the construction 
process, the specification of quality requirements in the design and contract 
documentation becomes extremely important. Quality requirements should be clear 
and verifiable, so that all parties involved with the project can understand the 
requirements for conformance (Project Management Institute, 2008:189-190). The 
Project Management Body of Knowledge defines project quality management 
as;’…the process required to ensure that the project will satisfy the needs for which 
it was undertaken by addressing both the management of the project and the 
product of the project’. 
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The focus of quality management is to assure the project meets it requirements. The 
quality management system assures that you build the product correctly while the 
quality control system tests and inspects the product (Burke, 2010a:254). Quality 
assurance can mitigate or eliminate defects through the implementation of a quality 
management system (Rhodes & Smallwood, 2002:13). 
 
2.3.1 Quality in the South African construction industry 
 
Smallwood and Rossouw (2008:2) mention that research done by Joubert, 
Cruywagen and Basson in 2005 concludes that the South African building industry 
has a negative image in terms of achieving quality and that it neglects the use of 
Quality Management Systems (QMSs).  
 
Quality with regards to construction projects is a major concern to clients and 
therefore the non-achievement of quality leads to client dissatisfaction 
(Auchterlounie, 2009:250). Hanson, Mbachu and Nkado (2003) cited in Smallwood 
and Rossouw (2008:2) mention that client dissatisfaction poses a serious threat to 
the sustainability of the South African construction industry. Grosby (1979) cited in 
Smallwood and Rossouw (2008:2) regards quality as the parameter that makes the 
difference between success and failure. Love and Edwards (2004) cited in 
Smallwood and Rossouw (2008:2) mention that general contractors who implement 
a QMS experience a significant reduction in rework and a competitive superiority 
among client stakeholders. 
 
Various authors have conducted research relative to the implementation of QMSs 
within the construction industry. Research conducted in South Africa among general 
contractors revealed that the majority of general contractors do not implement 
documented QMSs and rely on informal actions to achieve quality (Smallwood and 
Rossouw, 2008:4). 
 
There is a significant need in South Africa for the implementation of quality 
management systems within the construction industry. General contractors do not 
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implement strategic quality planning, such as ISO 9000 accreditation. They are fully 
aware of the system and the successes that it has achieved but lack competent 
senior management and organizational structures to implement and sustain the 
systems (Smallwood & Rossouw, 2008:18). 
 
2.3.1.1 The Construction Industry Indicators 
 
The CIDB Construction Industry Indicators (CIIs) captured annually since 2003, 
contains a significant amount of information regarding construction quality, these 
include:  
 Client satisfaction with the quality of the completed construction work 
delivered; 
 Client satisfaction with the resolution of defective work during the construction 
period by the main contractor; 
 The condition of the facility at the time of handover / practical completion with 
respect to defects, and 
 Client satisfaction with the overall quality of materials used (CIDB, 2011b:3). 
 
The 2011 CIDB Construction Industry Indicators drew on responses from 592 client 
departments and 1 300 contractors from across all nine provinces. The 2011 CIIs 
reflect projects completed in 2010. The summary results of the surveyed projects 
were as follow:  
 Clients were neutral or dissatisfied with the performance of contractors on 
16% of the projects; 
 Around 15% of the projects surveyed had levels of defects which are 
regarded as inappropriate; 
 Contractors were neutral or dissatisfied with the performance of clients on 
21% of the projects; 
 Contractors were neutral or dissatisfied with the quality of tender documents 
and specifications obtained from clients on around 22% of the projects; 
 Contractors were neutral or dissatisfied with the management of variation 
orders on 26% of the projects surveyed; 
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 65% of payments to contractors were made within 30 days or longer after 
invoicing; 
 Quality (or functionality) was not taken into account in the adjudication of 
tenders on around 65% of public sector projects; 
 Around 16% of the recommendations of the tender committee were overruled 
in public sector projects; 
 Around 8% of projects surveyed in the public sector were undertaken using 
contract documents other than those recommended in the CIDB’s Standard 
for Uniformity, and 
 Safety on building and construction sites as well as transportation to the sites 
remains a concern (CIDB, 2011a:1). 
According to the CIDB (2011b:4) client dissatisfaction is the highest in the residential 
building sector, followed by special works and non-residential building. Specifically, 
low- and middle-income residential construction was ranked the lowest in terms of 
quality achieved while the quality of upper-income residential was ranked as 
average to good.  
Although reports of poor quality appear to be dominant in the low-cost public 
housing sector, poor quality is also regularly observed in the private residential 
housing sector (CIDB, 2011b:5). 
 
2.3.2 Barriers to achieving quality 
 
Alman (1989) cited in Rhodes and Smallwood (2002:5) identified the following 
barriers with regards to achieving quality by research conducted among architectural 
practices and general contractors in South Africa. 
 Nature of the industry: as a result of the conventional tender system, 
contractors compete primarily on cost, with time being of the essence; 
 Shortening the duration of the contract;  
 The separation of design and construction; 
 Intricate and impractical details; 
 Poor design coordination, and 
 Unrealistic specifications. 
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Smallwood and Rwelamila (1996) cited in Rhodes and Smallwood (2002:6) mention 
that many of the procurement related barriers to achieving or improving quality in 
South Africa are as follow. 
 Design is not complete before selecting a contractor; 
 Architects are not always able to coordinate and supervise the design team; 
 Contractors are selected predominantly on price; 
 Design is separated from construction, and  
 Contractors’ expertise are not included in design. 
Studies conducted by the CIDB in South Africa identified the following dominant 
barriers to achieving quality: 
 Design related - largely intricate and impractical details, poor design 
coordination and unrealistic specifications; 
 Procurement related - lack of contractor prequalification, pressure due to 
shortened project periods; 
 Fraud and corruption, or “political interference” - including cronyism and 
nepotism;  
 Institutional barriers - such as inadequate procurement or monitoring capacity; 
 The procurement and delivery model - such as the “design by employer” 
model on complex projects, and 
 Construction related - an inability of the contractor to deliver the required 
quality (CIDB, 2011b:11). 
2.3.3 Causes of quality problems 
Lombard (2006:4) mentions that many studies have been conducted to determine 
the cost of rework caused by quality problems in the construction industry. These 
studies invariably state that the quoted figures only include the directly measurable 
cost of rework, and that many hidden costs are not captured. The cost of rework can 
range from 3%, (according to Love et al. (1999c) cited in Lombard (2006:5) to as 
high as 20%. According to Lombard (2006:5) various studies conducted in analysing 
construction quality problems stated that the single largest contributor of rework on 
construction projects is design. 
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The CIDB (2011b:9) mentions that a case study conducted by the Public Service 
Accountability Monitor of Rhodes University on the Ngqushwa Local Municipality 
identified the following causes with regards to quality problems. 
 Weak capacity: at provincial and local levels, including a lack of control and 
monitoring of standards in respect of housing projects due to the limited 
number of project managers and technical staff; 
 Emerging contractors: no reliable method of communication, cash flow 
constraints, slow progress due to lack of skills and experience resulting in late 
completion and lack of quality; 
 Building 40m2 with a 30m2 budget: Government did not increase budget per 
house as dimensions increased, and 
 Department structure and monitoring systems: Prior to 2006, the absence of a 
Chief Directorate dedicated to monitoring the technical aspects of housing 
delivery, combined with the lack of a monitoring system, impacted negatively 
on the quality of housing.  
 
2.3.4 Improving quality 
 
Griffith (1990) cited in Rhodes and Smallwood (2002:6) states that a pre-requisite to 
improving quality is the adoption of a quality assurance approach. 
Research conducted, by Alman, among architectural practices and general 
contractors in South Africa recommends the following actions to improving quality 
(Alman (1989) cited in Rhodes and Smallwood, 2002:7):  
 Partnering;  
 Realistic project durations; 
 Practical specifications;  
 Pre-qualification of contractors on quality;  
 Management commitment;  
 Implementation of quality programmes, and  
 Education and training in quality. 
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The Department of Public Works in South Africa intends implementing the following 
to improve quality in construction: 
 the encouragement of the acquiring of ISO 9000 series certification by design; 
 the adoption and promotion of design-build, and design-build-operate-transfer 
contracts; 
 strategic and project specific partnering, and 
 post-project reviews to facilitate continuous improvement (Rhodes and 
Smallwood, 2002:7). 
 
2.4 NON-CONFORMANCE AND REWORK 
2.4.1 Non-conformance and rework 
 
Love, Mandal and Li (1999) cited in Rhodes and Smallwood (2002:2) mention 
rework occurs when a product or service does not meet the requirements of the 
customer. Customers maybe external (i.e. private client) or internal (i.e. 
government). Crosby (1984) cited in Rhodes and Smallwood (2002:2) mention that 
customers supply requirements, which suppliers are required to meet, just as 
suppliers establish requirements, which customers in turn are required to meet.  
 
Non-conformance to requirements results in rework. This causes additional work to 
be done which could result in additional costs to clients, designers or contractors. 
Richardson (1991) cited in Rhodes and Smallwood (2002:3) is of the opinion that 
problems and failures in buildings can broadly be attributed to either defects or 
deterioration, and that excessive deterioration may be due to a defect such as wrong 
material specifications. Rework is one of the most significant factors that contributes 
to time and cost overruns in construction projects (Love & Edwards, 2005:11; Hwang 
2009:138). Hwang (2009:138) also mentions that the direct costs caused by rework 
average 5 percent of the total construction cost. Chinyio, Gameson and Suresh 
(2008:1) states that cost of rework can be put as high as 12 percent of the total 
construction cost. Various authors in construction have various definitions and 
 23 
 
interpretations of rework according to Love (Hwang, 2009:139), some of which 
include the following: 
 Quality deviations (Burati et al., 1992);  
 Non-conformance (Abdul-Rahman, 1995); 
 Defects (Josephson & Hammarlund, 1999), and  
 Guality failures (Barber et al., 2000).  
 
Love identifies that rework is the unnecessary effort of redoing a process or activity 
that was incorrectly implemented the first time (Hwang, 2009:139).  In the sense of 
conformance, there are two main definitions of rework. The first definition is that 
rework is the process in which one makes an item conform to the original 
requirement by completion, or correction. The second definition is that rework is 
doing something again due to non-conformance to requirements the first time. While 
the definitions and interpretations of rework vary in terms of wording, there is a 
common theme; having to redo work due to non-conformance to requirements 
(Hwang, 2009:139). Figure 1 below identifies the various terms obtained from the 
literature, which have historically been used to denote aspects of rework.  
 
 
Change 
Error 
Failure 
Damage 
Omissions                                                                          = Rework   
Defect 
Repair 
Deviation 
Non conformance     
 
Figure 1: Defining attributes of rework.  
Source: Love & Edwards (2005:11) 
 
 
 
 
 
Task and/or process 
having to be rectified 
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Factors that contribute to rework: 
 Inadequate funding provided during site investigation; 
 Inadequate time and funds attributed to the briefing process; 
 Payment of low fees for preparing the contract document; 
 Ineffective use of information technology; 
 Poor design coordination between design team members; 
 Setting out errors; 
 Staff turnover and allocation to other projects; 
 Failure to provide protection to works; 
 Inadequate supervision; 
 Damage to other trades work due to carelessness; 
 Low skill level of designers or construction labour, and 
 Poor use or choice of materials (Love & Edward in Chinyio, Gameson  & 
Suresh, 2008:7). 
 
The above mentioned items indicate that a wide range of factors contribute to 
rework. Quality experts argue that a typical company can save more money by 
halving poor quality costs than by doubling work. A large percentage of quality-
related costs are spent to resolve problems, defects, or other failures. Failure costs 
related to customer dissatisfaction (Chinyio, Gameson & Suresh, 2008:7). 
 
2.5 DEFECTS IN CONSTRUCTION 
 
In general terms defects or defective work occurs when the standard and quality of 
workmanship and materials as specified in the contract is deficient (Georgiou, 
2010:371). Defects can be classified into two main categories, patent defects and 
latent defects. Atkinson (1999) cited in Ojo (2010:3) defines defects as a breach of 
the terms and conditions of the contract by contractors. Defects may occur in any 
part of a construction project and at any stage of construction. Cama (2004) defines 
defects in the context of a building contract as “a failure of the completed project to 
satisfy the express or implied quality or quantity obligations of the construction 
contract” (Ojo, 2010:3). 
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It is important when considering issues within the defect domain to define what 
constitutes faults, failure and defects, and what types of failures are evident. The 
Building Regulations and British Standards do not differentiate between faults and 
failures and define these as:  
Fault - A departure from design requirements where these were not themselves at 
fault.  
Defect or failure - A shortfall in performance occurring at any time in the life of the 
product, element or dwelling in which it occurs. (Ilozor, Okoroh, Egbu & Archicentre, 
2004:328). 
  
Atkinson (1987) provides a clear definition between a failure and a defect: “A failure 
is a departure from good practice, which may or may not be corrected before the 
building is handed over. A defect, on the other hand, is a shortfall in performance 
which manifests itself once the building is operational” (Mills, Love & Williams 
(2009:12). 
 
Mills, Love and Williams (2009:13) suggest that defects can be classified as being 
minor or major. Minor defects are those that arise from poor workmanship or 
defective materials used in the erection or construction of a building but do not 
render the building unsafe, uninhabitable, or unusable for the purposes for which the 
building was designed or intended. If the building is unsafe, uninhabitable, or 
unusable for the purposes for which the building was designed or intended it is 
classified as a major defect. Knocke (1992) cited in Mills, Love and Williams 
(2009:13) mention that defects are fundamentally the physical manifestation of an 
error or omission.  
 
Defective construction works can be defined as works which fell short of complying 
with the express descriptions or requirements of the contract. Most modern buildings 
and civil structures are complex and involve the use of a great variety of engineering 
methods and processes. Therefore most projects face the possibility of defects and 
defective work, which generally result in structures that cannot perform their 
originally intended roles (Ojo, 2010:3). 
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Defective construction contributes to the final cost of a project and also the cost of 
maintenance, which can be substantial. Defective construction includes activities 
such as compaction not done to specifications, which leads to ground movement 
and eventual failure of foundations. This may lead to the complete failure of a 
structure (Zietsman, 2008:108). 
 
According to Rhodes and Smallwood (2002:12) the methods of defect detection 
include, observation; inspection; checking work and test samples. 
The following are a couple of warning signs of possible defects in houses that should 
be investigated if noticed by a property owner. 
 Deep cracks in the foundation or basement walls: this may be a sign that the 
foundation was laid on a poorly compacted base or poorly graded soil; 
 Sagging floors or leaning walls: a shifting foundation or structural problems 
(with support beams) could be the problem; 
 Windows and doors that never sit well in frames or close properly:  this 
problem could be due to beams and joists not correctly sized or assembled; 
 Cracks in interior walls: wide cracks could signal a foundation problem. 
Generally, fine cracks are cosmetic as a result of normal aging; 
 Water damage: warning signs include mold, rot, paint peeling, staining, 
swelling or discoloration of interior walls. Possible causes: improperly installed 
roofing, no water proof barrier or done incorrectly, lack of a drainage space 
behind brick wall, poorly installed windows and doors; 
 Flooding, sewer and drain backups; 
 Switched hot and cold water,and 
 Lack of required permits: this indicates that building authorities have not 
performed the required inspections (Consumer reports, 2004:27). 
 
The conditions under which housing construction takes place are most often far from 
ideal with the focus mainly being on speedy delivery. Defects resulting from 
inaccurate construction can be avoided by ensuring that proper inspection 
mechanisms are in place. All activities taking place in the construction process can 
be clearly described and each activity can be inspected for accuracy independently. 
 27 
 
Although the inspection of accuracy forms part of the overall quality assurance 
techniques, little emphasis is placed on this (Zietsman, 2008:113). 
 
Defects result in customer dissatisfaction and could result in rework, which 
contribute to the cost of construction and thus reducing profitability. Quality 
management, which includes quality assurance, quality control, and quality 
improvement, can mitigate and prevent the occurrence of defects (Rhodes & 
Smallwood, 2002:1). 
 
Construction defects usually include any deficiency in the performing of the design, 
planning, supervision, inspection, construction or observation of construction of any 
new home or building. The building is deficient if there is a failure during construction 
– in other words, if the building does not perform in a manner that was intended by 
the buyer (FindLaw, 2011). 
 
The results of the 2011 Construction Industry Indicators (CIIs) from the CIDB (that 
measures the performance of the South African construction industry) indicates that 
around 86% of projects surveyed in 2011 were apparently defect free or had few 
defects at practical completion/handover; 12% of facilities had some defects; and 
2% had major defects or were totally defective.  The study also indicated that clients 
were satisfied with the resolution of defective work during the construction period on 
82% of the projects surveyed in 2011, and were neutral or dissatisfied on 18% of the 
projects surveyed. Satisfaction with the resolution of defects as well as the reduction 
of defects observed in the 2011 survey was significantly better than observed in the 
previous years (CIDB, 2011a: 6).  
 
2.5.1 Manifestations of defects  
 
According to Rhodes and Smallwood (2002:3) the causes of defects are often 
confused with their manifestations. Addleson (1989) cited in Rhodes and Smallwood 
(2002:3) categorises defects and the causes of defects as either dampness, 
movement or chemical/biological related. Rhodes and Smallwood mention that 
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international literature indicates that the above mentioned ‘causes’ are symptoms, or 
rather manifestations of the real root causes of defects which are design or 
construction related. 
 
Defects manifest primarily through cracking, dampness, detachment, and water 
leaks (Rhodes & Smallwood, 2002:1).  See Appendix D for photo examples.  
Examples of the above mentioned manifestations of defects are: 
Cracking – Floor slabs, beams, walls. 
Dampness - Rain or ground water leaks in the building envelope (foundation, wall 
and roof systems), poor site grading and drainage (Grosskopf & Lucas, 2008:2). 
Detachment – Peeling paint, plaster movement from wall, bearing soil movement 
from foundations. 
Water leaks – Plumbing, roof leaks. 
 
2.5.2 Defects in terms of time 
 
Patent defects can be clearly recognized by means of inspection during the 
construction and the project’s Defects Liability Period. Latent defects usually appear 
over time when the building is occupied (Che Mat, Hassan, Isnim, Mohidisa & 
Sapeciay, 2011:238). Robinson and Lavers cited in Ojo (2010:4) mention that Patent 
defects are defects that can be discovered by means of normal examination or 
testing whereas latent defects are usually not discovered by the above mentioned 
methods but rather manifest after a period of time. 
 
Cama (2004) cited in Ojo (2010:4) mentions that latent defects are the opposite of 
patent defects. He states that patent defects are discoverable upon examination of a 
shortcoming in a structure that is apparent to reasonable inspection, for example a 
roof leak or a foundation crack. Normally, these defects are readily apparent to the 
naked eye and are therefore capable of being assessed and measured relatively 
easily and if necessary rectified. Latent defects are hidden or concealed defects that 
would not be discovered in the course of a reasonable inspection. A latent defect is 
by definition something that is not easily discoverable. Usually, defects only become 
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apparent at a later stage or upon an investigation of some consequential effects 
caused by the defect (Cama (2004) cited in Ojo, 2010:4). 
 
Cama (2004) cited in (Ojo, 2010:4) mention that it is difficult to clearly differentiate 
between patent and latent defects – this usually depends on the direction of the 
examination as well as the expertise of the judge in the court of law. The decision as 
to whether it should be classified as either latent of patent defect is up to the judge 
(with sometimes surprising outcomes). 
 
However, Chan (2002) cited in (Ojo, 2010:4) state that a latent defect (by nature) 
cannot be discovered until it becomes patent and still it may not be discovered 
immediately as there may be no immediate apparent signs that indicate the 
presence of the defect(s). 
 
Patent and latent defects in buildings are serious problems and failure to address 
these would most likely contribute to additional costs. It would also interrupt the 
operation of the building and reduce its service life.  The need to examine the 
causes of defects, their implications and the exploration of better ways to prevent 
defects can be traced back to the early 1980’s.  According to studies on the cause 
and effect of defects in buildings most of the defects are the consequence of weak 
project implementation processes. While poor specifications, selection of materials, 
workmanship and supervision are commonly cited causes of defects, poor design 
decisions are identified as the most significant contributor to defects.  Designers play 
an important role to eliminate defects. They have a duty to ensure that all client 
requirements are well captured in the scope of works and translated and 
communicated to the other project team members (Che Mat, Hassan, Isnim, 
Mohidisa & Sapeciay, 2011:238). 
 
 
 
 
 
 30 
 
2.5.3 Types of defects 
 
Marianne (2005) cited in Ojo (2010:5) mention that all types of defects can typically 
be grouped into the following four major categories: design deficiencies, material 
deficiencies, construction deficiencies and subsurface deficiencies. Findlaw (2011) 
describes the major categories as follow: 
Design deficiencies: Design professionals such as engineers who design buildings 
and systems do not always work as specified which can result in a defect. Typical 
design deficiencies relate to building outside the specified code. A typical design 
defect is roofs that result in water penetration, poor drainage or inadequate structural 
support.   
Material deficiencies: The use of inferior building materials can cause significant 
problems such as windows that leak or fail to perform even when it has been 
properly installed.  
Construction deficiencies: Poor quality workmanship can result in long lists of 
defects. Plumbing leaks are a typical example.  
Subsurface deficiencies: Many houses are built on hills or other areas where it is 
difficult to provide a stable foundation. A lack of solid foundation may result in 
cracked foundations or floor slabs as well as other damage to the building. 
Subsurface conditions that are not properly compacted or prepared may cause 
problems – these include improper settling to the ground or the shifting of a structure 
(e.g a house) (Findlaw, 2011). 
 
According to the records of Housing Finance Corporation in the Seychelles the 
defects reported from 1998 to 2006 has been related to design deficiencies, 
construction deficiencies and subsurface problems (Ojo, 2010:5).  Table 1 below 
shows the categories of defects experienced in most of the housing projects 
managed by HFC during this period. On average, the report shows design 
deficiencies, material deficiencies, construction deficiencies and subsurface/geo-
technical problems to be 20.3%, 19.7%, 37% and 23% respectively over this period. 
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Table 1: Categories of defects 
 
Categories of Defects 
Reported 
Year 
1998 1999 2000 2001 2002 2003 2004 2005 2006
Design Deficiencies 13 22 18 21 15 28 22 32 16 
Material Deficiencies 19 22 37 28 24 12 8 9 6 
Construction 
Deficiencies 36 44 41 39 48 51 28 12 26 
Subsurface/Geotechnical 
Problems 32 12 4 12 13 9 42 47 52 
 
Source: Ojo (2010:5) 
 
Ahzahar, Karim, Hassan and Eman (2011:250) mention that common types of 
building defects include: 
 Structural defects resulting in cracks or collapse;  
 Defective or faulty electrical wiring and/or lighting;  
 Defective or faulty plumbing;  
 Inadequate or faulty drainage systems;  
 Inadequate or faulty ventilation, cooling or heating systems;  
 Inadequate insulation or sound proofing;  
 Inadequate fire protection/suppression systems, and 
 Damage caused by land movement or earth settlement. 
 
Proving a building defect commonly requires the hiring (and testimony) of a highly 
trained and experienced expert. An expert, such as an engineer or architect will be 
able to determine whether a construction problem is the result of improper design, 
material or workmanship (Ahzahar, Karim, Hassan & Eman, 2011:250). 
 
The Public Service Accountability Monitor (PSAM) of the Rhodes University 
undertook a case study in 2007 which investigated the key challenges that have an 
impact on the structural quality of state subsidised housing in the Ngqushwa Local 
Municipality (CIDB, 2011b:9). They identified the following key structural quality 
defects:  
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 Roofs were not always firmly secured to the walls and/or trusses, causing 
them to rattle, or even blow off, when windy. Beneficiaries had taken to 
placing stones and tyres on roofs to prevent this; 
 Doors did not fit securely into their frames and beneficiaries usually had to 
stuff material or newspapers along the frames, especially at the bottom, to 
stem the water that comes in when it rains; 
 Cracks in the walls developed soon after beneficiaries moved in, particularly 
around the windows, doors and corners, and 
 Foundations were often cracking where it met the top structure. In addition, 
some top structures did not align and square off with the foundations. The 
damp proof course appears to have been laid incorrectly in a number of 
homes inspected with some beneficiaries complaining of rising damp (CIDB,  
2011b:9). 
 
A study by Mkuzo (2011:82-83) on the quality of the Joe Slovo housing project in the 
Nelson Mandela Bay Metropole identified the following types of defects that were of 
concern to the owners: 
 Walls were crumbling and cracking; 
 Broken door handles; 
 Flat structure and therefore prone to flooding; 
 Damp floors and walls; 
 Dust got in during windy weather; 
 Leaking taps and toilets due to poor plumbing; 
 Thin plastering, and 
 Ceilings falling down. 
 
The results of a survey with regards to houses under construction in England and 
Wales revealed the following typical areas of non-compliance by construction 
companies ( Baiche, Walliman & Ogden (2006) cited in Cattell & Windapo, 2010:7): 
 Shortcomings in the construction of cavity walls – insufficient number of and 
poorly installed wall ties, excessive debris in cavity trays and wall ties, and 
faulty building-in of insulation layer;  
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 Poor integration of lintels and steel beams and junctions between walls, 
windows and external doors; 
 Incorrect installation of wall and roof restraining straps; 
 Omission of damp proof course at thresholds; 
 Incorrect (too high) level of landscaping and paving around completed 
buildings; 
 Damaged underground drainage pipe work, and 
 Poorly installed roof insulation. 
 
Two years after the houses were completed the occupants of the houses were 
questioned again, the following faults and deficiencies were reported: 
 Faults and cracks in walls (most common); 
 Damp patches in walls; 
 Water leaks from pipes, and blocked drains; 
 Unstable or uneven floors; 
 Draughty doors and windows; 
 Malfunctioning heating systems, and 
 Faulty electrical systems. 
 
The results from the above mentioned survey by Baiche, Walliman and Ogden 
(2006) cited in Cattell & Windapo (2010:7) conclude that the most common type of 
faults and deficiencies were faults and cracks in walls. According to the building 
contractors in the survey these faults were generally the result of poor workmanship 
and a consequence of non-compliance with building regulations during the 
construction of the houses. Building inspectors cited lack of knowledge of building 
regulations by tradesmen as the reason for problems of non-compliance and 
stressed the importance of competence in the running of a building site to minimise 
non-compliance. The inspectors also reported that the majority of site managers 
were unqualified (Baiche, Walliman & Ogden (2006) cited in Cattell & Windapo, 
2010:15).  
 
 34 
 
A study by Ahzahar, Karim, Hassan and Eman (2011:253) in Malaysia identified and 
ranked the following common types of building defects and failures. 
 Blemishes (Scaling, Honeycomb)  
 Corrosion of Reinforced Steel  
 Damage of Exterior Surface  
 Dampness  
 Peeling Paint  
 Roof Defects  
 Cracking(floor, beam, etc)  
 Spalling or Chipping  
 Foundation Failure  
 Structure Instability  
From the results shown above the most common type of building defects and 
failures that occurred are blemishes. The types of blemishes in concrete are scaling, 
honeycomb, air pockets and bolt holes. There are many kinds of activities that lead 
to this problem. A contributing factor is the usage of unskilled workers when handling 
the concrete works; this can result in blemishes on the surface due to a lack of 
knowledge as to how concrete should be handled and repaired. Another factor is a 
lack of monitoring and inspection by the supervisor. When a supervisor does not 
monitor or check the work regularly, the workers tend to work hastily without 
considering the quality of the outcome of the work. Blemishes result due to human 
errors.  
The least occurring defect and failure identified by the study was structure instability. 
Structure instability is related to the instability of the foundation of the structure. 
Foundation instability can be caused by the characteristics of the soil or when the 
bearing capacity of the soil is too low. A high water table that seeps through the soil 
under the structure can also result in decreasing soil strength. Structure instability 
could possibly relate to surrounding factors such as near construction sites that did 
piling works, this could contribute to the problem as it will have an impact on 
surrounding buildings. Although structure instability was identified by the study as 
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the least occurring defect and failure, it cannot be ignored due to its possible 
catastrophic consequences (Ahzahar, Karim, Hassan & Eman, 2011:254). 
 
2.5.4 Causes of defects 
 
The chain of factors or events leading to damage in construction works is called 
‘aetiology’. The term refers to the assignment of causes or reasons, of defects. 
Matsumoto (1986) cited in Alhajeri (2008:2) mentions that building failure aetiology is 
often complicated due to the following characteristics:  
 Individuality; 
 Unstable conditions of production; 
 Ambiguous functions; 
 Difficulty of measuring functions; 
 Unique role of drawing and specifications; 
 Long period of use, and  
 High price. 
 
Matsumoto also mentions that characteristics (ambiguous functions) and (difficulty of 
measuring functions) are major causes of long disputes. Legally, aetiology serves in 
facilitating risk allocation and identifying the producers liable for failures. 
The direct causes of defects can primarily be attributed to individuals. However, 
every action by an individual is influenced by certain conditions. If individuals are to 
find it worthwhile to act at all, motivation, expectations and commitment are 
necessary (Josephson & Hammarlund, 1999:682). 
 
Brunsson (1985) cited in Josephson and Hammarlund (1999:682) mentions that 
motivation is people’s desire to make a contribution, through their own actions. 
Expectations imply that individuals believe that their actions will result in an 
organisational action. Commitment means that in order to achieve something 
together, people must have some ‘control’ over one another, for example they must 
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be able to rely on certain types of behaviour and certain attitudes in the rest of the 
team.  
If an individual is to act correctly, the individual must also have the necessary 
knowledge and the necessary information for the specific task. Knowledge includes 
skill and experience. Skill is both the knowledge and ability to do something such as 
a job. Experience is knowledge or skill of a particular job that you have gained 
because you have worked at that job for a long time. Information about the operation 
is received by means of communication between individuals or between 
organisations. Motivation, knowledge and information are mutually dependent. The 
concepts of risk and stress are also used in the analysis of causes. Calculated risk is 
part of all actions, and thus it is difficult to avoid defects entirely. The term ‘risk’ 
implies that there is a probability of a defect (Josephson & Hammarlund, 1999:682-
683). 
 
Martin (2010:9) mentions that a lack of education and skills among small and 
medium enterprise (SME’s) contractors are currently a problem in South Africa as in 
many other countries. The negative effect of lack of skills, knowledge and education 
in construction causes an increase of defects. 
 
2.5.4.1 Contribution factors of building defects and failures 
 
The following contributing factors with regards to building defects and failures were 
identified by Ahzahar, Karim, Hassan and Eman (2011:250-252). 
 Climatic conditions: It is important to consider the climatic conditions and the 
effect it has on building materials; 
 Location of building: Buildings that are located near the sea or rivers tend to 
have common building defects. This is because the water coming from the 
ground causes dampness penetration and structural instability. Salt, which 
comes from the sea together with the presence of a polluted atmosphere can 
cause damage to the exterior surface of the buildings; 
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 Construction materials: Most buildings use building materials which are easily 
available locally. Such building materials include timber, stone, brick and 
plaster. The possibility of defects increase if poor quality materials are used; 
 Building type and change in use: Buildings that change their use and spaces 
should consider the effect of the new use on the existing structure. This is 
because some buildings were built to only hold certain loads and sometimes 
may not withstand additional loads;  
 Maintenance of building: Building maintenance through an accurate 
programme of repeated maintenance plays a major role in preventing building 
defects. Buildings that neglect building maintenance may fall into several 
defects which may lead to structural failures;  
 Faulty Design: A common design error is often made, usually in an effort to 
save initial construction costs;  
 Faulty Construction: Normally results when contractors are under pressure or 
trying to cut corners;  
 Corruption: Corruption within the construction industry is a complex and 
sensitive issue. Corruption may lead to projects being authorized question-
ably because of bribery or fraud whence selecting contractors. Project prices 
could be grossly inflated and the end product could thus be defective or 
dangerous, and 
 Lack of Supervision: The quality of site supervision has a major influence on 
the overall performance and efficiency of construction projects. Inadequate 
supervision is believed to be one of the major causes of defects.  
 
2.5.4.2 Previous studies on the factors relating to defects 
 
Stephenson, Morrey, Vacher and Ahmed (2002:398) state that the causes of defects 
fall into the following basic categories: 
 Natural phenomena such as storms, resulting in damage from floods, 
exceptionally high winds, lightning, earthquakes 
 Design errors 
 Workmanship errors 
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 Faulty materials 
 Procedural errors 
 Failure to maintain properly 
 Abuse or misuse of the building 
 
They mention that although defects caused by (natural phenomena such as storms, 
resulting in damage from floods, exceptionally high winds, lightning, earthquakes), 
(failure to maintain properly) and (abuse or misuse of the building) above are not the 
direct responsibility of the designer or builder, it is important to recognize and be 
aware of these types of problems as they also provide completeness to possible 
causes. 
 
According to Rhodes and Smallwood (2002:13) the causes of defects can be related 
to design, construction, procurement and prevailing environmental conditions. They 
also describe the origin of defects as being inadequate management and technical 
skills. In their study Rhodes and Smallwood (2002:11) ranked the causes of defects 
as follows: 
 Lack of quality management during construction; 
 Contractor errors; 
 Inadequate worker skills; 
 Lack of management in construction process; 
 Inappropriate specification; 
 Too short design durations; 
 Inappropriate materials; 
 Lack of integration of the design and construction disciplines;  
 Client controllable delays e.g. indecisiveness; 
 Lack of quality management during design; 
 Lack of management in the design process; 
 Quality control as opposed to quality assurance practices; 
 Design related errors (with regards to the designer), and 
 Buildability problems. 
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Zietsman (2008:109) conducted a pilot study to determine if progress has been 
made in the previous decade to alleviate the problems associated with defects in 
construction. The aim of his research was to determine whether problems identified 
in a previous study by Assaf, Al-Hammad and Al-Shihah (1995) are still applicable. 
The causes relating to defects that were investigated are the following: 
 Lack of inspection; 
 Making use of inexperienced, unqualified inspectors; 
 Avoiding and ignoring inspection completely; 
 Non implementation of corrective actions during the construction process; 
 Inaccurate measurement; 
 Making use of defective or damaged formwork; 
 Excavations too close to an existing building thus exposing the foundations; 
 Non-conformance with waterproofing specifications; 
 Insufficient concrete cover; 
 Improper construction of cold joints; 
 Loss in adhesion between materials; 
 Stripping formwork too early; 
 Unacceptable soil compaction procedures; 
 Inadequate curing procedures; 
 Lack of communication; 
 Non-compliance with specifications; 
 Inability to read and understand/interpret drawings; 
 Insufficient site supervision; 
 Lack of communication between the owner, architect/engineer, project; 
manager; 
 Employing unqualified supervisors; 
 Speedy completion of certain activities specifically where equipment is on 
hire; 
 Unqualified labour force; 
 Multinational construction experience; 
 Defects resulting from the wrong selection of materials; 
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 Using materials unsuitable for the climatic conditions; 
 Using cheap materials; 
 Making use of expired materials; 
 Inadequate storage facilities; 
 Misuse of equipment; 
 Equipment not performing to specification; 
 Lack of the proper equipment; 
 A lack of cross referencing and detailed referencing on drawings; 
 Conflicting details on drawings, and 
 A lack of details of sections on drawings. 
 
Zietsman’s finding concluded that all the above mentioned causes still contribute to 
defective construction to day. He identified lack of inspection as the biggest cause of 
defective construction in his study sample. A study conducted by Gordon, Akinci and 
Garrett (2007:29) supports the statement by Zietsman, they identified that 
contribution factors such as lack of funding allowed in contracts for inspection and 
not enough time allowed for inspectors to conduct inspections. They also proposed 
that more than one inspector should be tasked to inspect a structure, the reason for 
this being - different problems are identified by different individuals. A study by 
Agumba and Fester (2011:206) also supports the statement by Zietsman.  
    
Studies done on the cause and effect of defects in buildings show that most of the 
defects are the consequence of weak project implementation process while poor 
specifications, selection of materials, workmanship and supervision are other 
commonly cited causes of defects. Poor design decisions are identified as the most 
significant contributor to the defects. Designers play an important role in the 
elimination of defects. They have a duty to ensure that all client requirements are 
well captured in the scope of works, translated and communicated to the other 
project team members (Che Mat, Hassan, Isnim, Mohidisa & Sapeciay, 2011:238). 
Griffith (1990) cited in Rhodes and Smallwood (2002:5) identified the following 
problems attributable to design: 
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 Detailing: inaccurate or inadequate detail; 
 Specification: incorrectly specified or inappropriate materials and 
components; 
 Legislation: inadequate knowledge of or disregard for legislation or guidelines; 
 Co-ordination: inadequate coordination between client / designer, designers, 
and designers / contractors; 
 Communication: poor interaction between client / designer, and designers / 
contractors; 
 Supervision: inadequate supervision by designers, and 
 Constructability: lack of design empathy for construction. 
 
It shows that human errors have been responsible for many defective designs. 
Studies on the subject have suggested that a great need exists for a study that 
addresses human and organizational aspects leading to defective designs. It is 
argued that defective designs have its root causes in organizational factors which 
are introduced by decisions from the client and designer’s top management (Andi. 
2005:15). Chung (1999) cited in Rhodes and Smallwood (2002:5) mention that in 
most cases defects are found to be the result of: 
 Misinterpretation of drawings and specifications; 
 Use of superceded drawings and specifications; 
 Poor communication with the architect, engineer, subcontractors and 
suppliers; 
 Poor coordination of subcontracted work; 
 Ambiguous instructions or unqualified operators / workers, and 
 Inadequate supervision and verification on site. 
 
Lam, Low and Teng (1994) cited in Sommerville (2007:398) mention that a survey 
conducted by the Building Research Establishment (BRE) in the United Kingdom 
indicates that 50 per cent of defects found on construction projects could be 
attributed to design issues, 40 per cent occurred during the construction phase (as a 
result of on-site practice) and 10 per cent were due to product failure. A further 
examination of the more than 1 000 ‘design’ defects identified in the study revealed 
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that most of these were the result of either poor technical detailing or the oversight of 
specific requirements. They suggest that these are the prime originators of defects in 
construction. From Figure 2 below it is clear that the origins of defects and the 
causes of defects are inextricably linked which makes it is very difficult to discuss the 
one without the other (Sommerville, 2007:398). 
 
 
Figure 2: The multiplex rework pathway 
Source: Sommerville (2007:399) 
 
A study conducted by Davey, Donald, Lowe, Duff, Powell and Powell (2006:148-
149) mention that construction managers in England were unhappy about being 
expected to deal with faults outside of their responsibility, caused by factors such as 
a lack of tenant knowledge and routine wear and tear. Defects at the time of 
handover were attributed to the following reasons:  
 Short project time-scales;  
 Non-standard designs; 
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 Insufficient detail in the specifications;  
 Lack of communication arising from poor record keeping, and   
 Dispersed, casualized nature of the workforce. 
A survey on 11 major groups of defects showed that defects were generated due to:  
 Consultant firm administration and staff; 
 Construction drawings;  
 Contractor administration;  
 Construction materials;  
 Construction equipment, and  
 Specifications (Chong & Low, 2006: 213-214). 
 
Chong and Low (2006:214) mention that contractual concepts, such as 
specifications, are used to determine the causes of defects as well as the entity 
responsible. Contractors and designers are jointly responsible for defects that derive 
from poor specifications although contracts rarely specify the responsibilities of 
defective specifications. Poor specifications are generally the fault of designers but 
failure to comply with specifications is the responsibility of contractors. There are 
implied warranties on design and construction works that protect building owners 
from possible failures. Defective specifications are usually associated with 
designers. Low and Chong (2004) cited in Chong and Low (2006:213) mention that 
design related causes contribute to at least 66% of all latent defects. 
 
Atkinson (2003) cited in Chang and Low (2006:214) mention that managerial errors 
accounted for more than 82% of all errors committed (managerial errors usually 
have hidden or latent characteristics). This suggests that these errors are not visible 
at the construction stage and that both the clients and designers therefore might 
have a huge impact on such defects. Watt (1999) cited in Chong and Low 
(2006:214) mention that inappropriate materials applied to the building and poor 
expert decision making caused building defects. Seeley (1987) cited in Chong and 
Low (2006:214) mention that 58% of defects are caused by faulty design, 35% from 
operation and installation, 12% from poor materials and systems, and 11% from 
unexpected user’s requirements.  
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Records from the National Home Builders Registration Council (NHBRC) in South 
Africa reveal that a lack of site inspections and a lack of experience on rectification 
of houses are the biggest causes affecting the quality of houses. In some cases, the 
problems are due to poor workmanship by the Home Builders, but in a substantial 
number of cases the problems are due to poor engineering solutions or inadequate 
site supervision by the engineer (Civil Engineering, 2010:57). 
 
The results of the 2010 Construction Industry Indicators (CIIs) from the CIDB that 
measures the performance of the South African construction industry, indicates that 
financial offer and preference were the only criteria considered in 53% of projects for 
national departments, 38% for provincial departments, 54% for metropolitan councils 
and 50% for regional/district councils. This means that quality, capability, training, 
performance and track record of contractors were considered as being of no 
importance for the selection of a contractor to work for the employer. This political 
strategy to support and build emerging contractors should be re-evaluated by the 
South African government because this can be directly related to possible causes of 
defects (Marx, 2011:16). 
 
2.5.5 Effects of defects 
 
Grosskopf and Lucas (2008:4) mention that after the housing boom in the 1980’s, 
construction defect litigation became a multi-billion dollar a year industry in the 
United States. In 2000, insurers paid approximately $US 200 million towards mold 
and other moisture-related claims, increasing to $US 1 billion in 2001 and $US 3 
billion by 2003. During this time, premiums increased more than 50%, forcing one 
third of all United Sates Contractors to abandon work in markets where they could 
not afford liability coverage. Subsequently, the costs of damage to property, loss of 
property value and loss of property use, caused by moisture-related construction 
defects are often repair costs for original defects (Grosskopf and Lucas, 2008:5). 
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In correcting defects and re-doing some activities, the cost or budget of the project is 
negatively affected and this has a ripple effect on time. Defects thus negatively affect 
a project and the consequences could be that the project fails in project 
management terms (Masitha, 2006:50-51). Resulting from this is also client 
dissatisfaction. The criteria underlying satisfaction is the achievement of time, quality 
and cost targets with satisfactory attitudes towards service. 
 
Project managers are judged on whether their projects achieve time, cost and quality 
targets (Burke, 2010a:278). If they do not meet one of the above mentioned targets 
their projects are classified as failed. Project managers are therefore forced to 
ensure that their projects meet time, cost and quality targets. This though can only 
be achieved with effective project control.  Project control enables project managers 
to be in full control of the project, this will ultimately ensure that the project meets its 
intended targets. 
According to Burke (2010a:279) projects fail due to: 
 Not working closely with the client; 
 Poor estimating; 
 Inadequate planning; 
 Insufficient reviews and control; 
 Incomplete information; 
 Poor planning; 
 Lack of understanding project management techniques, and  
 Lack of support from team members. 
 
Ojo (2010:8) mentions that due to competition and job scarcity, building contractors 
respond by submitting low bids for contracts, they then cut corners, and frequently 
employ unskilled or overworked subcontractors to do the work. These contractors 
then do not effectively supervise subcontracted work due to low budgets. The effect 
of this is increased defective works. With increased defects come additional costs. 
The issue of who must pay for rectifying defects then becomes one of the long 
contentious issues between all parties. 
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Josephson and Hammarlund (1999) cited in Mills, Love and Williams (2009:12) 
mention that limited research has been undertaken that addresses specific defect 
costs. Even when defect costs have been reported, they have at best, only been 
estimates. This is because data pertaining to actual costs of defects have not been 
readily available. A defect that has been rectified is known as rework. The latter is 
defined “as the unnecessary effort of redoing an activity or process that was 
incorrectly implemented in the first place” (Love (2002) cited in Mills, Love and 
Williams, 2009:12). The estimated rework costs for residential construction have 
been reported to be 5% of the contract value according to Josephson and 
Hammarlund cited in Mills, Love, and Williams (2009:12). In their research paper 
Mills, Love and Williams (2009:14) states that this figure is 4%.  Stephenson, 
Morrey, Vacher and Ahmed (2002:396) states that defects do not only have 
implications for final built products, but also impacts on remedial and repair work, 
time delays and additional cost. 
The National Home Builders Registration Council (NHBRC) in South Africa reported 
that it undertakes remedial works using the warranty fund in situations where home 
builders (contractors) are unable or unwilling to take liability for major structural 
defects as reported by housing consumers. In the 2009/10 financial year, the 
NHBRC spent R14,1 million on remedial works. During the 2010/2011 financial year 
the NHBRC rectified more than 200 houses in the bondable market. The cost for 
these remedial works have been around R40 million (Mahachi, 2010:58). 
Jaffar, Abdul Tharim and Shuib (2011:193) mention that defects also contribute to 
conflict in the construction industry. According to them conflict can originate as a 
result of three main factors which include behavioral problems, contractual problems 
and technical problems. Conflicts that arise due to behavioral problems are related 
to poor communication among project team members. Conflicts that arise as a result 
of contractual problems are related to: 
 Delay interim payment from client;  
 client fails to respond in timely manner;  
 application of extension of time, and  
 improper project schedules (Jaffar, Abdul Tharim & Shuib, 2011:198-199). 
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Conflicts that arise as a result of technical problems are as a result of the: 
 Contractor's quality of work;  
 defects;  
 error of pricing or costing, and 
 late instructions from architect or engineer ( Jaffar, Abdul Tharim & Shuib, 
2011:199-200). 
 
2.5.6 Liability of Contractor to Employer for defective works 
 
The contractor is expected to carry out the construction work in a workmanlike 
manner so as to meet the requirements and specifications of the project. The 
conditions of the contract may stipulate that the repair of defects can be divided into 
three stages i.e. during the construction period, during the defects liability period and 
during the post defects liability period. 
 
During the construction period, it is generally believed that the contractor has a 
contractual right to repair any patent defect or latent defect, at any time up to the 
date of handing over of the works to the employer. The contractor is to be informed 
of any defective works by the employer’s representative and is responsible for 
repairing the defects at his own cost. Should he fail to rectify such defects either on 
his own or upon instruction of the contract administrator, he is culpable of breach of 
contract. During the defects liability period, which commences on the completion of 
the works, standard forms of contract generally gives the contractor an obligation to 
return to the site for the purpose of repairing defects. Defects after the defect liability 
period can still be treated by the contractor depending on the standard form of 
contract for a project (Ojo 2010:6). 
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2.5.7 Risk in construction 
 
Risk in construction is defined as a variable. Its occurrence results in uncertainty 
with regards to the final cost, duration and quality of the project. Risk is inherent in 
all human endeavors, this includes construction activities, and the risk factors 
involved are diverse and varied (Odeyinka, Oladapo & Akindele, 2006:1-2). 
Burke (2010b:258) states that the risk management objective is to maximize the 
impact of positive events and to minimize the impact of negative events. Burke 
(2010b:261) also mentions that risk identification identifies areas of risk, uncertainty 
and constraints on a project which might impact the project or limit it to reach its 
objectives. He also states that risk, uncertainty and opportunity are also related. 
According to Construction Information Services (2011) construction risks can broadly 
be grouped under the following categories. 
Technical Risks 
 Incomplete design 
 Inadequate site investigation 
 Uncertainty over the source and availability of materials 
 Appropriateness of specifications 
Logistical Risks 
 Availability of resources - particularly construction equipments, spare parts, 
fuel and labour 
 Availability of sufficient transportation facilities 
 Other logistical Risks 
Construction Risks 
 Uncertain productivity of resources 
 Weather and seasonal implications 
 Industrial relations problems 
Financial Risks 
 Inflation 
 Availability and fluctuation in foreign exchange 
 Delay in Payment 
 Repatriation of funds 
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 Local taxes 
Political Risks 
 Constraints on the availability and employment of expatriate staff 
 Customs and import restrictions and procedures 
 Difficulties in disposing of plant and equipment 
 Insistence on use of local firms and agents  
Identification and monitoring risks on all construction projects are of utmost 
importance to ensure the successful completion of projects. Neglecting to do so may 
result in project failures. Burke suggests that a risk management plan be 
implemented on projects for the purpose of tackling risks on a project (Burke, 
2010b:258). 
A generally accepted risk management model subdivides risk management into the 
following headings: 
 
 
 
 
 
 
 
 
Figure 3: Risk management model 
Source: Burke (2010a:272) 
 
2.6 SUMMARY 
 
South Africa has not escaped the problem of lack of quality focus in the construction 
industry. The South African construction industry is under pressure due to a 
combination of factors such as skill shortages, lack of standardisation, delays in 
payment, increased fee competitions and variable quality. A large number of projects 
are not delivered on schedule, within cost and relatively defect free (Lombard, 
2006:2). Many studies have been conducted to determine the cost of rework caused 
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by quality problems in the construction industry. These studies invariably state that 
the quoted figures only include the directly measurable cost of rework, and that 
many hidden costs are not captured (Sommerville, 2007:394). According to the 
CIDB (2011b:18) there are two potential areas of concern impacting construction 
quality in South Africa, namely: 
 indications of a deteriorating capacity necessary to develop and maintain 
technical standards, codes and specifications, and 
 the quality of client documentation on larger projects in particular, appears to 
be negatively impacting on construction quality – and concerns are being 
raised that the quality of client documentation could deteriorate further in the 
future.  
 
Defects are caused by non-conformance to requirements and ultimately result in 
rework. Defects appear in a variety of ways, such as dampness, cracking, 
detachment and water leaks. Defects can be categorised in categories such as 
structural, thermal, subsidence and acoustic. The causes of defects can be 
attributed to design, construction, procurement and the prevailing environment 
(Rhodes & Smallwood, 2002:13). Nkado and Mbachu (2011:5) mention that one of 
the causes of client dissatisfaction is a lack of skills which contribute to poor quality 
and ultimately rework (as a cause of defects).  
 
In South Africa the quality of construction projects has been on the decline over the 
past five years. The main reasons for this are: 
 a lack of good contractors vis-à-vis the demands of a booming construction 
industry; 
 increased emergence of new contractors with no or little mentoring and 
support; 
 dilution of core skills (artisans) over the past 10 years, and 
 a lack of proper supervision (Samuel, 2011:5). 
 
Quality assurance can mitigate and eliminate defects through the implementation of 
quality management systems. However such implementation requires the project 
team to have the requisite skills. As with many other countries in the world, the skills 
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and knowledge gap in the South African construction industry is a concern. This is 
as a result of many key managerial positions that are held by older people, some 
uneducated, but they have extensive experience. These people retire without 
sufficient educated successors taking over from them, resulting in the knowledge 
gap widening (Cattell & Windapo, 2010:12). 
 
Ahzahar, Karim, Hassan and Eman (2011:249) mention that the extent of defects 
within the construction sector is considerable. This not only has implications for final 
built products, but also impacts on rework, time delays and additional cost. To 
effectively manage and reduce rework caused by defects, construction professionals 
must be able to identify and eliminate factors causing defects. This would benefit all 
parties within the construction industry and would eliminate and reduce the 
unnecessary spending of funds and wasting of time. The next chapter will describe 
the research methodology used in this study. 
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3. CHAPTER THREE 
RESEARCH DESIGN AND METHODOLOGY 
 
3.1 INTRODUCTION 
 
In this chapter the research design, research methodology, research instruments and 
data analysis that was used will be explained in more detail. Research, according to 
Leedy and Ormrod (2010:2-3), involves the application of various methods and 
techniques in order to create scientifically developed knowledge by using objective 
methods and procedures. In line with the general principles of research, it is 
necessary that the researcher put together a plan of how the study will be conducted.  
Holmes (2005:21) describes research methodology as the principles and values, 
philosophies and ideologies that underpin research. 
 
According to Miller and Salkind (2002:49-50), any meaningful research design is 
constructed with the following principles in mind: 
 Research design is the plan of a study and, is present in all studies, whether it 
is controlled or uncontrolled or subjective or objective. It is not a case of 
scientific or not scientific, but rather one of good or less good design.  
 The proof of hypotheses is never definitive. The best one can do is to make 
more or less plausible a series of alternative hypotheses. In most cases 
multiple explanations are given. Demonstrating one’s hypotheses does not rule 
out alternative hypotheses and vice versa. 
 There is no such thing as a single correct design. Different researchers will 
come up with different designs favoring their own methodological and 
theoretical predispositions. 
 All designs represent a compromise dictated by the many practical 
considerations that go into social research. None of us operates on unlimited 
time, money, and personnel budgets. Further limitations concern the 
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availability of data and the extent to which one can impose upon one’s 
subjects. 
 A research design is not a highly specific plan to be followed without deviation, 
but rather a series of guideposts to keep one headed in the right direction. 
 
3.2 RESEARCH METHOD 
 
Undertaking research is important and requires careful and scientific planning. It is 
impossible to conduct meaningful research studies without a plan or a road map on 
how the important factors such as information gathering, population sampling, data 
collection and analysis are to be carried out. 
 
Marce (2007:70) states that a research design is a plan or strategy which moves from 
underlying philosophical assumptions to specifying the selection of respondents, the 
data gathering techniques to be used, and the data analysis. The choice of research 
design is based on the researcher’s assumptions, research skills and research 
practices, and influences the way in which the researcher collects data. 
 
This study used a descriptive quantitative research approach. It firstly involves an in-
depth study of the current theory by means of a literature review. The review of the 
existing theory focuses on categories of defects, causes of defects, consequences of 
defects, quality assurance and defect costs.  
 
The second part of the research entails a survey which specifically focuses on 
obtaining data to either support or reject the relevant hypotheses. The information 
obtained through the survey was evaluated against existing literature in order to draw 
conclusions. The survey consisted of a questionnaire that was circulated among a 
sample group consisting of engineers, architects and contractors. 
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According to Leedy and Ormrod (2010:187), descriptive survey research gathers 
information from sample groups with regards to their characteristics, opinions, 
attitudes or previous experiences by means of asking questions. For the purpose of 
this research, the intention was to gather information from the selected sample group 
with regards to defects in the South African construction industry by means of a 
questionnaire.  
 
Reponses to each question of the questionnaire was evaluated separately and 
compared with and rated against existing theory. The data was treated in a 
quantitative manner through statistical analysis. 
 
A previous study by Zietsman (2008) on defects in the construction industry was 
conducted in a qualitative manner. The purpose of the study was to determine if 
progress has been made to alleviate the problems associated with faulty 
construction. The mentioned study did not make use of statistical analysis. 
 
Due to prior research (related to defects in the South African construction industry) 
being dated, Rhodes and Smallwood (2002:2) suggested a Master’s study to be 
conducted to investigate defects in buildings. The proposed objectives of the study 
would have been to determine the: 
 Manifestations of defects and their related categories; 
 Causes of defects; 
 Impact of defects; 
 Extent of quality related education and training, and 
 Quality related practices of construction industry stakeholders, including 
method of defect detection. 
 
After consultation with Smallwood, it was determined that his suggested Master’s 
study did not commence. The opportunity to pursue this line of research was thus 
identified by the researcher. The study conducted by Rhodes and Smallwood was 
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qualitative in nature and the focus was on analyzing defects and rework within the 
South African construction industry. 
A quantitative research design was chosen because this study has numbers which 
verify the findings in a statistical manner. Quantitative research is inclined to be 
deductive, in other words, it tests theory, whereas qualitative research tends to be 
inductive, in other words, it generates theory. 
 
3.3  THE POPULATION 
 
In survey research, the term ‘population’ refers to the group of people or animals or 
objects from which the sample has been drawn (Davies, 2007:55). This research 
targets professionals, such as contractors, engineers and architects in the Western 
and Eastern Cape Provinces.  
 
3.4 THE STUDY SAMPLE 
 
‘A sample’ in research implies the study of a sub-set of a population of interest. The 
researcher can use the results obtained from the sample to make generalisations 
about the entire population. The only condition for this kind of generalisation is that 
the sample is truly a representative of the population (Leedy & Ormrod, 2010:146-
147). 
 
There are two known sampling techniques for sampling individuals from a population, 
namely; probability and non-probability sampling (Cozby, 2004:130). In probability 
sampling, each member of the population has a specifiable probability of being 
chosen. Probability sampling is very important when one wants to make precise 
statements about a specific population on the basis of the results of the survey. Non-
probability sampling, on the other hand, allows the researcher to define the 
population. It is cheap and convenient. In this particular study, the researcher’s 
interest was to obtain the perceptions of construction industry professionals regarding 
the causes, manifestations and factors relating to defects within houses. Probability 
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sampling was used for the research, using the simple random sampling technique 
(Leedy & Ormrod 2010:207). 
 
It was decided not to only include contractors in the research but also engineers and 
architects to ensure that the study sample reflects a bigger proportion of the 
construction industry professionals. It was however not possible for all architectural, 
engineering and contractor firms in the study area (South Africa) to be included in the 
study due to resource constraints. Each of the following associations were contacted 
to gather information with regards to their members in the Eastern and Western Cape 
Provinces: the Consulting Engineers South Africa (CESA), the Master Builders 
Association (MBA), the Construction Industry Development Board (CIDB) and the 
Institute of South African Architects (ISAA). 
   
It was concluded that the number of firms represented by these various associations 
as mentioned above exceeded five thousand representatives in total. According to 
Leedy and Ormrod (2010:214) a sample size of four hundred is adequate if the 
population size is about five thousand.  
   
Contact information for all of the contractor, engineering and architectural firms were 
obtained from the relevant mentioned associations. It must however be noted that it 
was extremely difficult to persuade these relevant associations to provide member 
details for the purpose of conducting the survey.  
 
3.5 RESEARCH INSTRUMENTS 
 
As discussed in the previous section, a self administered questionnaire with 
quantitative assessment questions using a Likert rating scale was used as the 
primary research instrument to collect primary data (Leedy & Ormrod 2010:189).  
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Leedy and Ormrod (2010:189) also note that questionnaires are one of the most 
popular methods of conducting research as it provides a convenient way of gathering 
information from a target population. 
 
Grill and Johnson (2010:140-141) state that the ability to structure, focus, phrase and 
then ask a set of questions in such a manner that it is intelligible to respondents are 
vital skills when undertaking a questionnaire survey. These questions need to 
minimize bias and provide data that can be statistically analysed. According to Grill 
and Johnson questionnaire design must focus on the following. 
 Questionnaire focus; 
 Question phraseology; 
 The form of response; 
 Question sequencing, and 
 Overall presentation. 
 
Grill and Johnson (2010:140-141) also mention that questionnaires have the following 
advantages and disadvantages. 
Advantages: 
 Questionnaires are easy to analyse; 
 Questionnaires are cost effective compared to face to face interviews; 
 Questionnaires are familiar to most people, and 
 Respondents can complete them on their own time. 
Disadvantages: 
 Some people are turned off by written questionnaires; 
 Structured questions often lose the “flavour of response” because respondents 
want to qualify their answers, and 
 Questionnaires do not offer research to follow up on ideas or to clarify issues.    
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Various methods of distributing questionnaires and gathering responses can be used. 
In today’s time electronic data collection methods are preferred, which include 
electronic mail (e-mail) or commercial websites. 
Two widely used websites for online surveys are Zoomerang (zoomerang.com) and 
SurveyMonkey (www.surveymonkey.com). The questionnaire for this study was 
designed on SurveyMonkey a web based platform. The questions were structured in 
such a way that a Likert scale (LS) could be applied.  
The questionnaire consisted of two sections (A and B). Section A referred to 
demographic details (age, category, profession, position occupied in the firm or 
practice and experience).  
Section B contained questions which have been structured based on the main 
problem, the sub-problems and the literature review. Professionals were given the 
opportunity to rate the statements via the questions.  
 
For the purpose of distributing the questionnaire, electronic mail (e-mail) was used 
and SurveyMonkey for the collection of the results. The results of the questionnaire 
were stored within the SurveyMonkey platform and later downloaded for analysis. To 
increase the return rate of the questionnaire a cover letter in electronic mail (e-mail) 
format was sent out. Leedy and Ormrod (2010:200) mention that the cover letter is 
extremely important. The cover letter gives the respondents background information 
with regards to the purpose of the research and ensured them anonymity. They could 
also indicate if they wanted feedback with regards to the results of the survey.  
Respondents completed the questionnaire online (Web) by only clicking on the 
SurveyMonkey web link provided in the cover letter. The cover letter e-mail and 
questionnaire used are attached as Appendix A and B respectively. 
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3.6 QUESTIONNAIRE ADMINISTRATION 
 
The contact information of professionals registered with the Consulting Engineers 
South Africa (CESA), the Master Builders Association (MBA), the Construction 
Industry Development Board (CIDB) and the Institute of South African Architects 
(ISAA) were obtained from the relevant associations after approval was granted by 
the relevant managers.   
 
A pilot survey was carried out in May 2012 to pre-test the questionnaire.  The e-mail 
cover letter with the SurveyMonkey web link was sent to 10 selected professionals 
within the industry. These questionnaires were completed online within two weeks by 
means of the web link provided, the results were captured by the SurveyMonkey 
program. The pre-test concluded that no changes needed to be made. 
 
The cover letter with the questionnaire web link was then distributed to the study 
sample in June 2012 by means of electronic mail (e-mail). Participants were 
requested to complete the questionnaire via the SurveyMonkey web link within six 
weeks. By clicking on the web link access was granted to the questionnaire on 
SurveyMonkey. After four weeks, a follow up e-mail was sent as a reminder to the 
study sample participants who have not yet completed the questionnaire. 
 
The responses to the questionnaire were then downloaded from the SurveyMonkey 
platform, analysed and processed. The use of the SurveyMonkey platform ensured 
that the possibility of data capturing mistakes was reduced to a minimum as the 
program itself captures all responses from respondents and also summarizes the 
results.  
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3.7 ADMISIBILITY OF DATA 
 
Not all data was acceptable for this research.  The following admissibility criteria were 
used. 
 References used were not to be older than 10 years, and 
 Data collected by means of questionnaires must have passed the quality 
assurance practice that was put in place.  
Quality assurance focused on:  
 Correctness and completeness of questionnaires, and 
 Quality and accuracy of data capturing and analysis.  
 
The web based site SurveyMonkey was used to improve the quality and accuracy of 
the data capturing. Focus was placed on avoiding the following errors in data 
capturing:  
 Post coding errors – only closed questions were included in the questionnaire, 
and  
 Too many missing values – incomplete questionnaires were not used in the 
analysis. 
Focus was also placed on avoiding the following errors in analysis and interpretation: 
 Using inappropriate statistical techniques in the quantitative analysis; 
 Drawing inferences from data that are not supported by the data, and 
 Biased interpretation of data through selectivity. 
 
3.8 DATA ANALYSIS 
 
A self-administered questionnaire was used to collect primary data from the 
respondents. The questionnaire included questions where respondents needed to 
specify their level of agreement or disagreement on a symmetric agree-disagree 
Likert scale (LS) for a series of statements. The Likert scale is commonly used in 
survey research and is used in this research to measure the respondents' attitudes by 
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asking the extent to which they agreed or disagreed with the particular question. 
After the questionnaire was completed the different responses were summed to 
create a sample score for the different questions. Only fully completed questionnaires 
were analysed, excluding optional personal details. 
Descriptive statistical analysis was used to determine the mean, mode and standard 
deviation scores for the different questions.   
 
3.9 SUMMARY 
 
This chapter provided a clear framework regarding the procedure employed for data 
gathering, processing and analysis of such data. The research methodology enabled 
the researcher to establish a road map of how the entire research project should be 
handled. This chapter focused on the method applied for the study and also provided 
descriptions of data gathering instruments that was utilized. Other focus points 
included appropriate sampling sizes, the procedure for the study, ethical 
consideration during data collection and other aspects necessary to arrive at a logical 
process for conducting the study. The above factors give credibility to the study. The 
findings of the study and a detailed discussion of results is presented in the next 
chapter. 
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4. CHAPTER FOUR 
RESULTS, ANALYSIS AND INTERPRETATION 
 
4.1 INTRODUCTION 
 
Chapter three explored the research methodology employed, namely: data collection, 
sample selection, questionnaire design and questionnaire administration. This 
chapter deals with the responses and results obtained via the questionnaire and the 
analysis and interpretation thereof. The aim is to acquire data that is relevant to the 
three sub-problems of the study. 
  
The data received from the respondents were downloaded from the SurveyMonkey 
platform into a Microsoft Excel spreadsheet, to facilitate the ease of analysis. Data 
obtained had been evaluated using descriptive statistical methods. Charts were used 
to explain the demographical data (Section A), while respondents’ feedback (on the 
sub-problems and hypotheses) were discussed and interpreted using tables and 
percentages (Section B). 
 
4.2 RESPONSES 
 
4.2.1 Response Rate 
  
A total of four hundred questionnaires were sent to the population sample of which 
seventy questionnaires were returned within two weeks. This was followed by a 
reminder letter to those who have not responded and a total of one hundred and two 
questionnaires were received by the cut-off date (Figure 4.2.1). Rubin and Babbie 
(2009:117) mention that a response rate of at least 50% can be considered as good. 
The current response rate of 26% seen in this light is therefore considered as not so 
good, but still sufficient for this research.  
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Figure 4.2.1: Response rate 
 
4.2.2 Demographic Data 
 
The figures that follow give an analysis of the demographical data received by means 
of the 102 questionnaires, namely: (1) contractor or consultant; (2) province; (3) age; 
(4) experience; (5) cidb contractor grading; and (6) position in firm/practice. 
 
 
 
Figure 4.2.2: Contractor or consultant 
 
Figure 4.2.2 illustrates that the sample received consisted of 55% contractors and 
45% consultants. According to this, it may be concluded that the sample surveyed 
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was predominantly contractors. The difference in representation are however 
relatively close.   
 
 
 
Figure 4.2.3: Province 
 
Figure 4.2.3 indicates that most respondents were from the Western Cape. The 
spread are however so close that it can be concluded that the sample was 
represented evenly by respondents.  
 
 
 
Figure 4.2.4: Age 
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Figure 4.2.4 indicates that most respondents (63.6%) were in the age bracket of 36 to 
55 years. The older than 55 years presented 24.2% of the respondents. This 
illustrates maturity and experience and gives credibility to the responses. 
 
 
 
Figure 4.2.5:  Experience 
 
Figure 4.2.5 indicates that most respondents have more than 20 years experience 
within the housing construction industry. This again illustrates maturity and gives 
credibility to the responses. 
 
 
 
Figure 4.2.6:  CIDB Contractor Grading 
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Figure 4.2.6 indicates that the majority (24%) of contractors that participated in the 
study were registered at the CIDB as 4GB contractors, followed by 7GB and 5GB 
contractors. The least responses came from 2GB contractors. This gives credibility to 
the results because larger construction companies i.e. bigger than 2GB, should have 
better infrastructure and are currently more active in the housing industry.  
 
 
 
Figure 4.2.7: Positions of respondents 
 
Figure 4.2.7 depicts the position that the various professionals occupy within their 
practices. It may be noticed that most of the respondents are directors within their 
relevant firms, indicating high maturity, experience and knowledge thus also giving 
credibility to the responses.  
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Figure 4.2.8: The different professionals that make up the response group 
 
Figure 4.2.8 gives an indication of the professionals who responded to the 
questionnaires, namely: engineers, contractors and architects. The figure presents 
the percentage response by each profession. Contractors made up the majority of the 
sample, followed by architects and engineers. The ‘other’ participants (4%) consisted 
of developers and municipal officials.   
 
4.3 RESULTS OF THE SURVEY 
 
The following section deals with the analysis of the research data. The analysis of the 
various questions was done firstly by analysing the questions on their own after which 
these were grouped together relating to a specific sub-problem. The research result 
raw data are presented in Appendix C. The analysis was done calculating the mode, 
mean, and standard deviation, which is explained/defined below.  
 
The mode, as defined by Howitt and Cramer (2003:56), is the most frequent 
occurring value. The mean, as defined by Healy (2009:58), is the average score of a 
distribution. The mean is calculated by adding all the scores in a distribution and then 
dividing it by the number of scores (Gravetter & Wallnau, 2008:54). According to 
Stockcharts.com (2012), the standard deviation is defined as the measure of 
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dispersion or variability of a set of data from the mean. It is also mentioned that the 
more scattered the data, the higher the standard deviation will be.  For the purpose of 
this study the following has been applied to the results.  
Mean rating  
Strongly Disagree: 1.0 – 1.8  
Disagree: 1.8 – 2.6  
Neutral: 2.6 – 3.4  
Agree: 3.4 – 4.2  
Strongly Agree: 4.2 – 5.0 
 
Very Seldom: 1.0 – 1.8 
Seldom: 1.8 – 2.6 
Average: 2.6 – 3.4 
Often: 3.4 – 4.2 
Very Often: 4.2 – 5.0 
 
Mode rating  
Strongly Disagree: 1.0  
Disagree: 2.0  
Neutral: 3.0  
Agree: 4.0  
Strongly Agree: 5.0 
Very Seldom: 1.0 
 
Seldom: 2.0 
Average: 3.0 
Often: 4.0 
Very Often: 5.0 
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4.3.1 Sub-problem 1 
 
This section relates to the first sub-problem: The biggest factor that leads to defects 
on housing projects is unknown. The proposed hypothesis is that a Lack of quality 
management during construction is the biggest factor that causes defects on housing 
projects. 
Professionals that included engineers, architects and contractors were given the 
opportunity to rate questions with regards to the factors causing defects in housing 
projects. Below are the questions and the results of the data relating to each question 
as presented in tables 4.3.2.1 – 4.3.2.5. below. The results shown in tables 4.3.2.1 – 
4.3.2.5 are the overall responses from the various professionals.  
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4.3.2 Results, Analysis and Interpretation 
 
4.3.2.1 Respondents were requested to state to what extent they agreed that the listed items are causes of defects in 
houses, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, and 6 = Unsure.      
 
Table 4.3.2.1: Causes of defects 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev Rank
a Inadequate artisan skills 3.45 5.75 4.60 32.18 50.57 3.45 5 4.25 1.04 1
b Unqualified contractors 1.19 5.95 8.33 35.71 42.86 5.95 5 4.20 0.94 2
c Lack of quality management during construction 2.33 6.98 3.49 40.70 43.02 3.49 5 4.19 0.98 3
d Lack of inspection during construction 3.53 5.88 11.76 38.82 36.47 3.53 4 4.02 1.04 4 =
e Lack of management of construction process 2.30 8.05 9.20 42.53 34.48 3.45 4 4.02 1.01 4 =
f Inadequate labourer skills 1.15 11.49 13.79 31.03 37.93 4.60 5 3.98 1.07 6
g Contractor errors 1.18 7.06 15.29 57.65 18.82 0.00 4 3.86 0.85 7
h Non-compliance with specifications 3.49 11.63 11.63 43.02 26.74 3.49 4 3.81 1.09 8
i Inappropriate specifications 2.33 17.44 23.26 30.23 22.09 4.65 4 3.55 1.11 9
j Unqualified designers 2.38 11.90 33.33 30.95 17.86 3.57 3 3.52 1.01 10
k Lack of communication between designer and contractor 3.49 17.44 29.07 29.07 19.77 1.16 3 3.45 1.11 11
l Lack of motivation of contractor (resulting in forgetfulness or carelessness) 1.16 18.60 30.23 30.23 15.12 4.65 3 3.41 1.02 12 =
m Defective materials used 3.53 17.65 31.76 28.24 18.82 0.00 3 3.41 1.09 12 =
n Lack of quality management during design 5.81 12.79 30.23 27.91 17.44 5.81 3 3.41 1.13 12 =
o Design errors 3.49 11.63 36.05 32.56 10.47 5.81 4 3.37 0.97 15
p Conflicting details on drawings 2.33 18.60 43.02 23.26 8.14 4.65 3 3.17 0.93 16
q Lack of motivation of designer (resulting in forgetfulness or carelessness) 3.49 18.60 44.19 23.26 6.98 3.49 3 3.12 0.93 17
Average Mean 3.69
Frequency (%)
Descriptive statistics
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Table 4.3.2.1 indicates that the majority of respondents ‘agreed’ that the listed 
statements were causes of defects in houses. All the statements except statements 
o, p and q have mean values between 3.4 (‘agree’) and 4.2 (‘strongly agree’) on the 
likert scale, their mode values are 4 and 5 respectively which also represents ‘agree’ 
and ‘strongly agree’. Statement p has a mean of 3.34 and a mode of 3 which 
indicates ‘neutral’. Statement q has a mean of 3.16 and a mode of 3 which also 
relates to ‘neutral’ on the likert scale.  
 
Statement a (Inadequate artisan skills) was ranked the highest by respondents as a 
cause of defects in houses with a mean of 4.25, 50.6% of the respondents ‘strongly 
agreed’ with the statement while 32.2% ‘agreed’. Thus, 82.8% of respondents opted 
to either ‘agree’ or ‘strongly agree’ with the statement. Only 3.5% of respondents 
‘strongly disagreed’ with the statement. These results correspond with the findings of 
Martin (2010:9) who concluded that one of the big causes of defects in construction is 
a lack of skills. 
 
The lowest ranked cause of defects in houses was statement p (Lack of motivation 
of designer resulting in forgetfulness or carelessness) with a mean of 3.12, 
44.2% of the respondents were ‘neutral’ with regards to this statement. 
 
The three highest ranked causes of defects are all construction related, these include 
inadequate artisan skills, unqualified contractors, and lack of quality 
management during construction. Their mean score are respectively, 4.25, 4.2 
and 4.19. According to Rhodes and Smallwood (2002:13), the causes of defects can 
ultimately be attributed to inadequate management and/or technical skills, supporting 
the above results. 
 
The three lowest ranked causes of defects are all design related, these include 
design errors, conflicting details on drawings and lack of motivation of 
designer. Rhodes and Smallwood (2002:13) concluded in their research that their 
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survey reflected a degree of denial with regards to the liability of designers for 
defects.   
 
A standard deviation of more than 0.85 for all of the statements in table 4.3.2.1 
indicate that there is a high variation of opinion among the respondents. 
 
From the ‘other’ options listed by respondents only one was regarded as valid with 
regards to the question asked, i.e. that lack of understanding of contract 
documentation is also a contributing cause towards defects in houses. This item was 
however only listed by one respondent. 
 
In general, it may be concluded that the respondents agreed that the listed 
statements are causes of defects in houses, with an average mean of 3.69 for all 
statements. The results from a study by Zietsman (2008:113) in the Western Cape 
Province of South Africa also concluded that the main causes of defects are 
construction related, where lack of inspection during construction was however rated 
as the biggest cause leading to defects in the construction industry. 
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4.3.2.2 Respondents were also requested to state to what extent they agreed that the listed problems were 
evident in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly 
Agree, and 6 = Unsure. 
 
Table 4.3.2.2: Problems in housing projects 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev Rank
a Inadequate artisan skills 0.00 4.05 4.05 33.78 56.76 1.35 5 4.45 0.76 1
b Unqualified contractors 0.00 2.70 6.76 40.54 47.30 2.70 5 4.36 0.74 2
c Lack of management of construction process 1.35 2.70 4.05 47.30 43.24 1.35 4 4.30 0.79 3
d Lack of quality management during construction 0.00 2.70 4.05 54.05 37.84 1.35 4 4.29 0.68 4
e Inadequate labourer skills 0.00 6.67 9.33 44.00 38.67 1.33 4 4.16 0.86 5
f Contractor errors 0.00 2.94 10.29 60.29 25.00 1.47 4 4.09 0.69 6
g Non-compliance with specifications 1.37 4.11 15.07 49.32 28.77 1.37 4 4.01 0.86 7 =
h Lack of inspection during construction 1.35 4.05 13.51 54.05 27.03 0.00 4 4.01 0.84 7 =
i Lack of communication between designer and contractor 2.74 5.48 21.92 47.95 21.92 0.00 4 3.81 0.94 9
j Inappropriate specifications 2.74 6.85 24.66 46.58 19.18 0.00 4 3.73 0.95 10
k Defective materials used 2.70 10.81 29.73 41.89 13.51 1.35 4 3.53 0.96 11
l Lack of quality management during design 2.70 14.86 35.14 31.08 14.86 1.35 3 3.41 1.01 12
m Design errors 2.70 12.16 35.14 40.54 8.11 1.35 4 3.40 0.91 13
n Unqualified designers 2.78 12.50 38.89 31.94 12.50 1.39 3 3.39 0.96 14
o Lack of motivation of contractor (resulting in forgetfulness or carelessness) 4.05 16.22 33.78 33.78 12.16 0.00 3 3.34 1.02 15
p Lack of motivation of designer (resulting in forgetfulness or carelessness) 2.70 10.81 48.65 27.03 9.46 1.35 3 3.30 0.89 16
q Conflicting details on drawings 2.74 16.44 38.36 32.88 8.22 1.37 3 3.28 0.94 17
Average Mean 3.82
Frequency (%)
Descriptive statistics
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Table 4.3.2.2 indicates that the majority of respondents ‘agreed’ that the listed statements 
were problems in housing projects. All the statements except statements n, o, p and q 
have mean values bigger than 3.4 (‘agree’) or 4.2 (‘strongly agree’) on the likert scale. 
Statements n, o, p and q have mean values below 3.4 which represents ‘neutral’ on the 
likert scale. The mode values of all the statements except l, n, o, p and q are 4 and 5 
respectively which indicates ‘agree’ and ‘strongly agree’. Statements l, n, o, p and q have 
mode values of 3 which indicate ‘neutral’ on the likert scale.  
Statement a (Inadequate artisan skills) was ranked the highest by respondents as a 
problem in housing projects with a mean of 4.45, 56.8% of the respondents ‘strongly 
agreed’ with the statement while 33.8% ‘agreed’. Thus, 90.6% of respondents either 
‘agreed’ or ‘strongly agreed’ with the statement. Only 4.1% of respondents ‘disagreed’ 
with the statement, while nobody ‘strongly disagreed’.  
Unqualified contractors, (statement b), with a mean of 4.36, was ranked second 
highest by respondents as a problem in housing projects, indicative of ‘strongly agree’ on 
the likert scale.  
The lowest ranked problem in housing projects was statement q (Conflicting details on 
drawings) with a mean value of 3.28, representing ‘neutral’ on the likert scale. The 
statement has a mode of 3 which indicates ‘neutral’ on the likert scale. Thirty eight 
present of respondents opted for ‘neutral’ with regards to the statement, while only 8.2% 
‘strongly agreed’.  
A standard deviation of more than 0.75 for all the statements in table 4.3.2.2 indicates 
that there is a high variation of opinion amongst respondents. 
From the ‘other’ problems listed by respondents only one was regarded as valid with 
regards to the question asked, i.e. that lack of understanding of contract documentation 
by the contractor is also a contributing cause towards defects in houses. This item was 
however only listed by one respondent. 
In general, it may be concluded that the respondents agreed that the listed statements 
are problems in housing projects, with an average mean of 3.82 for all statements.  
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4.3.2.3 Respondents were also requested to state to what extent they agreed that the listed items are root 
causes of defects in houses, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly 
Agree, and 6 = Unsure 
 
Table 4.3.2.3: Root causes of defects 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev Rank
a Construction deficiencies 0.00 5.56 4.17 56.94 31.94 1.39 4 4.17 0.76 1
b Quality management deficiencies 0.00 2.86 7.14 61.43 28.57 0.00 4 4.16 0.67 2
c Management deficiencies 0.00 5.56 11.11 52.78 30.56 0.00 4 4.08 0.80 3
d Procurement deficiencies 1.39 11.11 23.61 43.06 19.44 1.39 4 3.69 0.96 4
e Subsurface deficiencies 2.82 9.86 22.54 45.07 16.90 2.82 4 3.65 0.98 5
f Material deficiencies 2.78 19.44 23.61 41.67 12.50 0.00 4 3.42 1.03 6
g Design deficiencies 4.17 16.67 23.61 38.89 12.50 4.17 4 3.41 1.06 7
h Environmental conditions 4.23 19.72 46.48 15.49 8.45 5.63 3 3.04 0.96 8
Average Mean 3.70
Descriptive statistics
Frequency (%)
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Table 4.3.2.3 indicates that the majority of respondents ‘agreed’ that the listed items 
were root causes leading to defects in houses. All the statements except h have 
mean values between 3.4 (‘agree’) and 4.2 (‘strongly agree’) on the likert scale. 
Statement h (Environmental conditions) has a mean of 3.04 which indicates 
‘neutral’. The mode values of all the statements except h are either 4 or 5 which 
represents ‘agree’ and ‘strongly agree’ on the likert scale, h has a mode value of 3 
indicating ‘neutral’. 
 
Statement a (Construction deficiencies) was ranked the highest by respondents, 
as a root cause leading to defects in houses, with a mean of 4.17, 88.9% of 
respondents ‘agreed’ or ‘strongly agreed’ with the statement while nobody ‘strongly 
disagreed’ with it.   
 
According to the majority of the respondents (46.5%), the lowest ranked root cause 
leading to defects in a house is statement h (Environmental conditions) with a 
mean of 3.04, representing ‘neutral’ on the likert scale.  
 
A standard deviation of more than 0.65 for all statements indicates that the variance 
is large; and hence, a high variation of opinion exists amongst the respondents. 
Statement b (Quality management deficiencies) has the lowest standard deviation 
of 0.67. 
 
No ‘other’ root causes were listed by respondents. This may indicate that the 
respondents agreed that the listed statements in table 4.3.2.3 are the main root 
causes leading to defects in houses.   
 
In general, it may be concluded that the respondents agreed that the listed 
statements are root causes leading to defects in houses, with an average mean of 
3.70 for all statements.  
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4.3.2.4 Respondents were also requested to state to what extent they agreed that low tender prices and fierce 
competition, cause contractors to use or reduce the listed items (during the construction period), where 1 = 
Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, and 6 = Unsure. 
 
Table 4.3.2.4: Items influenced by low tender prices and fierce competition 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev Rank
a Artisans with inadequate  skills 1.39 5.56 8.33 33.33 51.39 0 5 4.28 0.94 1
b Quality management during construction 1.39 5.56 6.94 37.50 48.61 0 5 4.26 0.92 2
c Labourers with inadequate skills 1.39 8.33 5.56 34.72 50.00 0 5 4.24 0.99 3
d Unqualified contractors 1.41 8.45 5.63 35.21 49.30 0 5 4.23 0.99 4
e Management of construction process 1.41 7.04 7.04 46.48 38.03 0 4 4.13 0.92 5
f Inspection during construction 1.41 5.63 9.86 47.89 35.21 0 4 4.10 0.90 6
g Compliance with specifications 1.39 8.33 9.72 45.83 34.72 0 4 4.04 0.96 7
h Defective materials 2.78 15.28 13.89 37.50 30.56 0 4 3.78 1.13 8
Average Mean 4.13
Frequency (%)
Descriptive statistics
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Table 4.3.2.4 indicates that all the respondents either ‘agreed’ or ‘strongly agreed’ 
that the listed items were either used or reduced during the construction of housing 
projects due to low tender prices and fierce competition. All the statements have 
mean values bigger than 3.4 (‘agree’) and 4.2 (‘strongly agree’) on the likert scale. 
The mode values of all the statements signify either 4, ‘agree’ or 5, ‘strongly agree’.  
 
Statement a (Artisans with inadequate skills) was ranked the highest by 
respondents as being problematic with regards to the current construction 
environment. Statement a has a mean of 4.28 which signify ‘strongly agree’ on the 
likert scale, 84.9% of respondents either ‘agree’ or ‘strongly agree’ with the 
statement. It has a mode of 5 which indicates ‘strongly agree’ on the likert scale.  
 
Statement h (Defective materials) is ranked the lowest with regards to being 
problematic due to low tender prices and fierce competition within the current 
construction environment with a mean of 3.78 and mode of 4, indicating ‘agree’ on 
the likert scale. It must be noted that although the item was ranked the lowest by 
respondents, 68.1% still either ‘agreed’ or ‘strongly agreed’ with the statement.  
 
A standard deviation of 0.9 or higher for all the statements indicates that the variance 
is large; and hence, a high variation of opinion exists amongst the respondents. 
 
No ‘other’ items were listed by respondents. 
   
In general, it may be concluded that the respondents agreed that the listed 
statements are problems due to low tender prices and fierce competition within the 
current construction environment, with a mean average of 4.13 for all statements.     
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4.3.2.5 Respondents were requested to state to what extent they agreed that the following items are causes of 
rework on housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly 
Agree, and 6 = Unsure.  
 
Table 4.3.2.5: Causes of rework 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev Rank
a Unqualified contractors 0.00 1.41 9.86 40.85 46.48 1.41 4 4.34 0.72 1
b Lack of management of construction process 0.00 1.39 2.78 58.33 37.50 0.00 4 4.32 0.60 2
c Inadequate artisan skills 0.00 4.17 6.94 43.06 44.44 1.39 4 4.30 0.78 3
d Lack of quality management during construction 1.39 1.39 5.56 59.72 31.94 0.00 5 4.19 0.72 4
e Inadequate labourer skills 0.00 5.63 12.68 45.07 35.21 1.41 5 4.11 0.84 5 =
f Lack of inspection during construction 0.00 1.39 12.50 59.72 26.39 0.00 4 4.11 0.66 5 =
g Contractor errors 0.00 6.94 8.33 54.17 29.17 1.39 3 4.07 0.82 7
h Non-compliance with specifications 1.39 2.78 18.06 54.17 23.61 0.00 4 3.96 0.81 8
i Lack of communication between designer and contractor 1.39 4.17 22.22 51.39 19.44 1.39 3 3.85 0.84 9
j Inappropriate specifications 0.00 5.56 31.94 43.06 18.06 1.39 4 3.75 0.82 10
k Defective materials used 1.39 11.11 26.39 45.83 15.28 0.00 4 3.63 0.93 11
l Lack of motivation of contractor (resulting in forgetfulness or carelessness) 1.39 13.89 25.00 43.06 16.67 0.00 5 3.60 0.97 12
m Lack of quality management during design 2.82 11.27 29.58 36.62 18.31 1.41 3 3.57 1.02 13
n Unqualified designers 2.82 7.04 39.44 33.80 14.08 2.82 4 3.51 0.93 14
o Conflicting details on drawings 2.82 11.27 40.85 32.39 11.27 1.41 4 3.39 0.94 15
p Lack of motivation of designer (resulting in forgetfulness or carelessness) 2.78 11.11 41.67 34.72 6.94 2.78 4 3.33 0.88 16 =
q Design errors 4.23 12.68 42.25 25.35 14.08 1.41 3 3.33 1.02 16 =
Average Mean 3.84
Descriptive statistics
Frequency (%)
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Table 4.3.2.5 indicates that all the respondents either ‘agreed’ or ‘strongly agreed’ 
that the listed statements were causes of rework on housing projects. Al the 
statements have mean values bigger than 3.4 (‘agree’) or 4.2 (‘strongly agree’) on the 
likert scale. The mode values of most of the statements are 4 or 5 signifying ‘agree’ 
and ‘strongly agree’. Statements i, g, m and q have mode values of 3 signifying 
‘neutral’ on the likert scale.  
 
Statement a (Unqualified contractors) was ranked the highest by respondents as a 
cause of rework on housing projects, with a mean of 4.34, indicating ‘strongly agree’ 
on the likert scale, 46.5% of the respondents ‘strongly agreed’ with the statement 
while only 1.4% ‘disagreed’ and nobody ‘strongly disagreed’.    
 
The lowest ranked statements with regards to causes of rework in houses were p 
(Lack of motivation of designer (resulting in forgetfulness or carelessness)) 
and q (Design errors) both with a mean of 3.33, signifying ‘agree’ on the likert 
scale. Although these were the lowest ranked causes of rework, respondents still 
agreed that both the statements are causes of rework. The statements have mode 
values of 4 and 3 respectively, signifying ‘agree’ and ‘neutral’. 
 
A standard deviation of 0.6 or more for all the statements in table 4.3.2.5 indicates 
that there is a high variation of opinion among the respondents. 
 
No additional causes of rework were listed by the respondents.   
 
In general, it may be concluded that the respondents agreed that the listed 
statements are causes of rework on housing projects, with an average mean of 3.84 
which signifies ‘agree’. 
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4.3.3 Sub-problem 2 
 
This section relates to the second sub-problem: The most common defect on housing 
projects is unknown. The proposed hypothesis is that Cracking is the most common 
defect on housing projects. 
 
Professionals that included engineers, architects and contractors were given the 
opportunity to rate questions with regards to different types of defects on housing 
projects. Below are the questions and the results of the data relating to each question 
as presented in tables 4.3.4.1 – 4.3.4.5. below. The results shown in tables 4.3.4.1 – 
4.3.4.5 are the overall responses from the various professionals. 
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4.3.4 Results, Analysis and Interpretation 
 
4.3.4.1 Respondents were requested to state how often the following types of defects are present on housing 
projects, where 1 = Very Seldom, 2 = Seldom, 3 = Average, 4 = Often, 5 = Very Often, and 6 = Unsure 
 
Table 4.3.4.1: Types of defects on housing projects 
 
1 2 3 4 5 6
VS S A O VO Unsure Mode Mean Std Dev Rank
a Cracks (E.g. Floors, walls, beams) 0.00 9.72 11.11 47.22 30.56 1.39 4 4.00 0.91 1
b Dampness 2.82 7.04 16.90 47.89 25.35 0.00 4 3.86 0.98 2
c Roof problems 1.37 10.96 24.66 47.95 15.07 0.00 4 3.64 0.92 3
d Water leaks (E.g. Plumbing) 4.11 12.33 26.03 41.10 13.70 2.74 4 3.49 1.03 4
e Detachment (E.g. Plaster movement from wall, peeling paint) 4.11 19.18 28.77 31.51 15.07 1.37 4 3.35 1.09 5
f Structure instability (E.g. Foundation problems) 6.85 23.29 21.92 38.36 8.22 1.37 4 3.18 1.10 6
g Insulation problems 5.48 30.14 30.14 23.29 8.22 2.74 2 2.99 1.06 7
h Electrical problems 6.85 30.14 35.62 19.18 5.48 2.74 3 2.86 1.00 8 =
i Blemishes (E.g. Scaling, honeycomb) 8.22 26.03 39.73 17.81 5.48 2.74 3 2.86 1.00 8 =
j Corrosion (E.g. Steel) 8.22 32.88 41.10 15.07 1.37 1.37 3 2.68 0.89 10
Average Mean 3.29
Frequency (%)
Descriptive statistics
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Table 4.3.4.1 indicates that the majority of respondents ‘agreed’ that the listed 
statements were different types of defects often occurring in houses. All the 
statements except g, h, i and j have mean values between 3.4 and 4.2 which 
represents ‘often’ on the likert scale, their mode values are 4 which also represents 
‘often’. Statements h, i and j have mean values between 2.6 and 3.4 and mode 
values of 3 which indicates ‘average’. Statement g (Insulation problems) have a 
mean of 2.99, indicating ‘average’ and a mode of 2 which relates to ‘seldom’ on the 
likert scale.  
 
Statement a (Cracks (e.g. floors, walls, beams)) (with a mean of 4.00) was ranked 
the highest by respondents as a type of defect in houses, 30.6% of the respondents 
indicated that cracks occurred very often in houses, while 47.2% indicated that it was 
only ‘often’. Thus, 77.8% of respondents either indicated ‘often’ or ‘very often’ with 
regards to the statement that cracks were the most present defect on housing 
projects. Ahzahar, Karim, Hassan and Eman (2011:250) state in their study that 
structural defects resulting in cracks is a common type of building defect. A case 
study undertaken by the Public Service Accountability Monitor (PSAM) of the Rhodes 
University also identified that different kinds of cracks were a common structural 
quality defect in houses within the Ngqushwa Local Municipality situated in South 
Africa (Constructio Industry Development Board, 2011b:9). Results of a survey in 
England and Wales also revealed that the most common type of defect in houses 
was cracking of walls (Baiche, Walliman & Ogden (2006) cited in Cattell & Windapo, 
2010:7). A study undertaken by Fauzi, Yusof and Abidin (2011:496) in Malaysia also 
identified cracking of walls and floors as the most common type of defect in build then 
sell houses. 
 
Statement b (dampness) (with a mean of 3.86) is ranked as the second most 
common type of defect in houses, indicating ‘agree’ on the likert scale.  According to 
Rhodes and Smallwood (2002:13), the literature indicates that dampness related 
types of defects predominate the industry. This study however identified cracking as 
the most common type of defect in houses. Respondents rated dampness as being 
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the most complained about defect in houses (table 4.3.4.2) and that contractors 
spent the most time rectifying dampness related defects (table 4.3.4.3).    
The lowest ranked type of defect on housing projects were statement j (Corrosion) 
with a mean of 2.68, indicating ‘average’ on the likert scale, only 1.4% of the 
respondents indicated ‘very often’ with regards to this statement. Interestingly a study 
undertaken in Malaysia by Ahzar, Karim, Hassan and Eman (2011:253) ranked 
corrosion of steel as the second highest occurring type of defect in buildings. 
 
A standard deviation of more than 0.85 for all the statements in table 4.3.4.1 
indicates that there is a high variation of opinion amongst the respondents. 
 
No ‘other’ types of defects were listed by respondents. This seems strange as a large 
percentage of respondents opted for ‘average’ with regards to the statements.  
 
In general, it may be concluded that the respondents were neutral with regards to the 
different types of defects on housing projects, with an average mean of 3.29 for all 
statements.  
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4.3.4.2 Respondents were also requested to state to what extent they agreed that homeowners mostly complain 
about the following types of defects in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 
4 = Agree, 5 = Strongly Agree, and 6 = Unsure. 
             
Table 4.3.4.2: Types of defects mostly complained about by homeowners 
 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev Rank
a Dampness 0.00 4.71 10.59 31.76 49.41 3.53 5 4.30 0.86 1
b Cracks (E.g Floor, beams, walls) 1.19 3.57 3.57 48.81 38.10 4.76 4 4.25 0.80 2
c Roof problems 1.18 10.59 16.47 38.82 28.24 4.71 4 3.86 1.01 3
d Water leaks (E.g. Plumbing) 2.35 8.24 18.82 49.41 17.65 3.53 4 3.74 0.94 4
e Detachment (E.g. Plaster movement from wall, peeling paint) 2.35 16.47 17.65 44.71 16.47 2.35 4 3.58 1.04 5
f Electrical problems 4.71 12.94 31.76 36.47 8.24 5.88 4 3.33 0.99 6
g Blemishes (E.g. Scaling, honeycomb) 2.35 17.65 42.35 20.00 12.94 4.71 3 3.25 0.99 7
h Structure instability (E.g. Foundation problems) 8.24 17.65 29.41 23.53 15.29 5.88 3 3.21 1.19 8
i Corrosion (E.g. Steel) 5.95 20.24 32.14 23.81 10.71 7.14 3 3.14 1.09 9
j Insulation problems 4.71 23.53 34.12 23.53 9.41 4.71 3 3.10 1.04 10
Average Mean 3.58
Descriptive statistics
Frequency (%)
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Table 4.3.4.2 indicates that the majority of respondents ‘agreed’ that the listed 
statements were items complained about by homeowners. Half of the statements 
have mean values higher than 3.4 (‘agree’) and 4.2 (‘strongly agree’) on the likert 
scale, their mode values are either 4 or 5 respectively also representing ‘agree’ and 
‘strongly agree’. The other half of the statements being f, g, h, i and j have mean 
values between 2.6 and 3.4 indicating ‘agree’ on the likert scale, their mode values 
are 3, indicating ‘neutral’, except for statement f (Electrical problems) with a mode 
of 4, indicating ‘agree’.  
 
Statement a (Dampness)(with a mean of 4.30) was ranked the highest by 
respondents as a type of defect complained about by homeowners, 49.4% of the 
respondents ‘strongly agreed’ with the statement while 31.8% indicated ‘agree’. Thus, 
81.2% of respondents indicated either ‘agree’ or ‘strongly agree’ with the statement. 
Only 4.7% of respondents ‘disagreed’ with the statement while nobody ‘strongly 
disagreed’.   
The lowest ranked type of defect in houses complained about by homeowners was 
statement j (Insulation problems) with a mean of 3.10, indicating ‘neutral’ on the 
likert scale, only 9.4% of the respondents ‘strongly agreed’ with the statement, while 
34.1% was ‘neutral’. 
 
A standard deviation of more than 0.80 for all statements in table 4.3.4.2 indicates 
that there is a high variation of opinion among the respondents. 
 
From the ‘other’ options listed by respondents only one was judged as not being 
specifically related to the main statements. According to one respondent finishes are 
also a type of defect complained about by homeowners. This item was however only 
listed by one respondent. 
 
In general, it may be concluded that the respondents agreed that the listed 
statements are types of defects in houses, with an average mean of 3.58 for all 
statements.  
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4.3.4.3 Respondents were also requested to state to what extent they agreed that contractors spend a lot of time 
rectifying the following problems in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = 
Agree, 5 = Strongly Agree, and 6 = Unsure. 
 
Table 4.3.4.3: Common problems in housing projects 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev Rank
a Dampness 1.23 8.64 14.81 38.27 33.33 3.70 4 3.97 0.99 1
b Cracks (E.g Floor, beams, walls) 5.00 7.50 13.75 42.50 28.75 2.50 4 3.85 1.09 2
c Roof problems 2.50 10.00 20.00 38.75 26.25 2.50 4 3.78 1.04 3
d Water leaks (E.g. Plumbing) 3.75 11.25 21.25 46.25 13.75 3.75 4 3.57 1.01 4
e Detachment (E.g. Plaster movement from wall, peeling paint) 2.53 15.19 32.91 34.18 12.66 2.53 4 3.40 0.99 5
f Structure instability (E.g. Foundation problems) 7.50 20.00 35.00 22.50 10.00 5.00 3 3.08 1.09 6 =
g Electrical problems 5.00 22.50 36.25 22.50 8.75 5.00 3 3.08 1.03 6 =
h Blemishes (E.g. Scaling, honeycomb) 3.75 23.75 35.00 27.50 5.00 5.00 3 3.07 0.96 8
i Insulation problems 3.75 27.50 38.75 17.50 6.25 6.25 3 2.95 0.96 9
j Corrosion (E.g. Steel) 6.25 30.00 37.50 15.00 3.75 7.50 3 2.78 0.94 10
Average Mean 3.35
Frequency (%)
Descriptive statistics
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Table 4.3.4.3 indicates that the majority of respondents ‘agreed’ that the listed 
statements were problems that contractors spend a lot of time rectifying on housing 
projects. Half of the statements have mean values between 3.4 (‘agree’) and 4.2 
(‘strongly agree’) on the likert scale, their mode values are also 4, indicating ‘agree’. 
The other half of the statements, including f, g, h, i and j have mean values between 
2.6 and 3.4 indicating ‘neutral’ on the likert scale, their respective mode values are 3, 
also signifying ‘neutral’.  
 
Most respondents ‘agreed’ that statement a (Dampness)(with a mean of 3.97) was 
the biggest problem to be rectified on housing projects. Thirty three percent of the 
respondents ‘strongly agreed’ with the statement while only 1.2% ‘strongly 
disagreed’. Seventy one percent of respondents either ‘agreed’ or ‘strongly agreed’ 
with the statement.  
 
The lowest ranked problem being rectified by contractors on housing projects is 
statement j (Corrosion (e.g steel) with a mean of 2.78, indicating ‘neutral’ on the 
likert scale. Only 3.8% of respondents ‘strongly agreed’ with the statement while 30% 
‘disagreed’. 
 
A standard deviation of more than 0.93 for all the statements in table 4.3.4.3 
indicates that there is a high variation of opinion among the respondents. 
 
From the ‘other’ problems listed by respondents only one was judged as not being 
specifically related to the main problems. According to one respondent finishes are 
also a problem that contractors spend a lot of time rectifying. This problem was 
however only listed by one respondent. 
 
In general, it may be concluded that the respondents were ‘neutral’ that the listed 
statements are problems that contractors spend a lot of time rectifying, with an 
average mean of 3.35 for all statements. 
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4.3.4.4 Respondents were also requested to state how often the following categories of defects are present on 
housing projects, where 1 = Very Seldom, 2 = Seldom, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, and 6 = Unsure 
 
Table 4.3.4.4: Categories of defects in housing projects 
 
1 2 3 4 5 6
VS S N A SA Unsure Mode Mean Std Dev Rank
a Structural defects 5.56 8.33 16.67 45.83 20.83 2.78 4 3.70 1.08 1
b Subsidence defects(E.g. Bearing soil moves downwards) 5.71 12.86 25.71 37.14 11.43 7.14 4 3.38 1.07 2
c Thermal defects (E.g. Missing insulation) 6.94 23.61 20.83 33.33 9.72 5.56 4 3.16 1.14 3
d Acoustic defects 23.61 27.78 26.39 13.89 1.39 6.94 3 2.37 1.07 4
Average Mean 3.15
Frequency (%)
Descriptive statistics
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Table 4.3.4.4 indicates that the majority of respondents ‘agreed’ that the listed 
categories of defects are present in housing projects. Only item a (structural 
defects), has a mean value between 3.4 (‘agree’) and 4.2 (‘strongly agree’) on the 
likert scale. Items b and c have mean values between 2.6 and 3.4, indicating ‘neutral’ 
and item d a mean value between 1.8 and 2.6, indicating ‘seldom’. All the items 
except for d have mode values of 4, representing ‘agree’ while d has a mode value of 
3, indicating ‘neutral’.   
 
Statement a (Structural defects)(with a mean of 3.70) was ranked the highest by 
respondents, as a type of defect frequently occurring on housing projects. Twenty 
percent of the respondents ‘strongly agreed’ with the statement while only 5.6% 
indicated that the defect occurred ‘very seldom’. Overall 66.7 % of respondents either 
‘agreed’ or ‘strongly agreed’ with the statement.    
 
Statement d (Acoustic defects) was ranked the lowest by respondents as a type of 
defect occurring in housing projects, with a mean of 2.37, indicating ‘seldom’ on the 
likert scale. Only 1.4% of respondents ‘strongly agreed’ with the statement while, 
23.6% indicated it occurred ‘very seldom’. 
 
A standard deviation of more than 1.05 for all the statements in table 4.3.4.4 
indicates that there is a high variation of opinion among the respondents. 
 
No ‘other’ categories of defects were listed by respondents. 
 
In general, it may be concluded that the respondents were ‘neutral’ that the listed 
categories of defects were frequently occurring in housing projects, with an average 
mean of 3.15 for all statements. 
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4.3.4.5 Respondents were requested to state to what extent they agreed that rework are mostly due to the 
following items in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = 
Strongly Agree, and 6 = Unsure. 
 
Table 4.3.4.5: Causes of rework in housing projects 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev Rank
a Cracks (E.g Floor, beams, walls) 0.00 5.63 8.45 50.70 33.80 1.41 4 4.14 0.80 1
b Dampness 0.00 5.56 13.89 47.22 31.94 1.39 4 4.07 0.83 2
c Roof problems 1.39 4.17 15.28 54.17 22.22 2.78 4 3.94 0.83 3
d Water leaks (E.g. Plumbing) 1.39 9.72 23.61 47.22 15.28 2.78 4 3.67 0.91 4
e Detachment (E.g. Plaster movement from wall, peeling paint) 1.39 11.11 29.17 44.44 11.11 2.78 4 3.54 0.90 5
f Structure instability (E.g. Foundation problems) 1.39 18.06 23.61 38.89 15.28 2.78 4 3.50 1.02 6
g Blemishes (E.g. Scaling, honeycomb) 2.78 19.44 30.56 37.50 6.94 2.78 4 3.27 0.96 7
h Electrical problems 2.78 23.61 30.56 36.11 4.17 2.78 4 3.16 0.94 8
i Insulation problems 4.17 20.83 40.28 23.61 8.33 2.78 3 3.11 0.99 9
j Corrosion (E.g. Steel) 5.56 26.39 34.72 25.00 4.17 4.17 3 2.96 0.98 10
Average Mean 3.54
Descriptive statistics
Frequency (%)
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Table 4.3.4.5 indicates that the majority of respondents ‘agreed’ that the listed 
statements were causes of rework in houses. All the statements except statements g, 
h, i and j have mean values between 3.4 (‘agree’) and 4.2 (‘strongly agree’) on the 
likert scale, their mode values are 4 which represents ‘agree’. Statements g, h, i and 
j have mean values between 2.6 and 3.4, indicating ‘neutral’. The mode values of 
statements g and h and i and j are 4 and 3 respectively, representing ‘agree’ and 
‘neutral’ on the likert scale.  
 
Statement a (Cracks (e.g. floors, walls, beams)) was ranked the highest by 
respondents as a cause of rework in houses with a mean of 4.14, 33.8% of the 
respondents ‘strongly agreed’, with the statement while nobody ‘strongly disagreed’. 
Eighty four percent of respondents either ‘agreed’ or ‘strongly agreed’ with the 
statement. Table 4.3.4.1 indicates that the type of defect most frequently occurring in 
housing projects are cracks. The results from table 4.3.4.1 correlates nicely with the 
results of table 4.3.4.5 which indicates that rework are mostly due to cracks.  
 
The lowest ranked cause of rework in housing projects was statement j (Corrosion) 
with a mean of 2.96 indicating ‘neutral’ on the likert scale, only 4.2% of respondents 
‘strongly agreed’ with the statement, while 26.4% ‘disagreed’. Table 4.3.4.1 indicates 
that the type of defect least occurring in housing projects are corrosion. The results 
from table 4.3.4.1 (again) correlates nicely with the results of table 4.3.4.5 which 
indicates that rework occurs the least due to corrosion. 
 
A standard deviation of 0.8 or more for all the statements in table 4.3.4.5 indicates 
that there is a high variation of opinion among the respondents. 
 
No ‘other’ causes of rework were listed by respondents.  
 
In general, it may be concluded that the respondents agreed that the listed 
statements are causes of rework in houses, with an average mean of 3.54 for all 
statements.  
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4.3.5 Sub-problem 3 
 
This section relates to the third sub-problem: In terms of project management, 
projects fail due to defects.  The proposed hypothesis is: Defects increase the 
construction time of housing projects more than the cost of the project. 
 
Professionals that included Engineers, Architects and Contractors were given the 
opportunity to rate questions with regards to the effect defects have on time during 
the construction of housing projects. Below are the questions and the results of the 
data relating to each question as presented in tables 4.3.6.1 – 4.3.6.5 below. The 
results shown in tables 4.3.6.1 – 4.3.6.5 are the overall responses from the various 
professionals. 
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4.3.6 Results, Analysis and Interpretation  
 
4.3.6.1 Respondents were requested to state to what extent they agreed that defects in housing projects  
increase the following factors, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly 
Agree, and 6 = Unsure. 
 
Table 4.3.6.1: Targets increased by defects 
 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev
a Cost 3.75 5.00 7.50 27.50 55.00 1.25 5 4.27 1.06
b Time 3.75 7.50 5.00 35.00 47.50 1.25 4 4.16 1.08
Descriptive statistics
Frequency (%)
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Table 4.3.6.1 shows that the majority of respondents ‘strongly agreed’ (55.00%) that 
defects in housing projects lead to increased costs. Eighty two percent of 
respondents either ‘strongly agreed’ or ‘agreed’.  Only 3.8% ‘strongly disagreed’ while 
5% ‘disagreed’. The mean value is 4.27, signifying ‘strongly agree’ on the likert scale. 
The mode value of 5 also represents ‘strongly agree’.  With regards to time, the 
highest percentage recorded 47.5% was for ‘strongly agree’. Furthermore, 35% opted 
to ‘agree’, while only 3.8% opted for ’strongly disagree’. The mode is 4 (agree). The 
mean is 4.16, which indicates ‘agree’, as it falls under the range of 3.4 - 4.2 on the 
likert scale.  
 
Various researchers agree that a (cost) and b (time) targets are increased by 
defects in houses. Stephenson, Morrey, Vacher and Ahmed (2003:396) state that 
defects result in time delays and additional costs on projects. Mill, Love and Williams 
(2009:14) mention that defective construction can lead to rework costs of 5% of the 
contract value of a project. Mahachi (2010:58) mentions that the NHBRC in South 
Africa in the 2010/2011 financial year budgeted to spend 40 million on rectifying more 
than 200 substandard houses.   
 
The standard deviation for both targets in table 4.3.6.1 are above 1.05, implying a 
high variance, and therefore, a large variation of opinion amongst the respondents. 
 
From the ‘other’ targets listed by respondents only one was judged as not being 
specifically related to the main statements. According to three respondents bad 
relationships among project team members are also negatively affected (increased) 
due to defects.  
 
In general, it may be concluded that defects increase time and cost targets in housing 
projects as mentioned by Ojo (2010:8). 
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4.3.6.2 Respondents were requested to state to what extent they agreed that defects in housing projects 
contribute to the following aspects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = 
Strongly Agree, and 6 = Unsure. 
 
Table 4.3.6.2: Contribution aspects of defects 
 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev
a Insufficient quality 2.53 2.53 7.59 41.77 41.77 3.80 4 4.22 0.90
b Cost overruns 5.06 2.53 6.33 51.90 31.65 2.53 4 4.05 0.99
c Time overruns 3.75 5.00 10.00 47.50 31.25 2.50 4 4.00 0.99
Descriptive statistics
Frequency (%)
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Table 4.3.6.2 shows that the majority of respondents either ‘agreed’ (41.8%) or 
‘strongly agreed’ (41.8%) that defects in housing projects lead to ‘insufficient quality’. 
Only 2.5% ‘strongly disagreed’ while 7.6% was ‘neutral’. The mean value is 4.22, 
signifying ‘strongly agree’ on the likert scale. The mode value of 4 represents ‘agree’ 
on the likert scale.  
 
With regards to defects causing cost overruns, the highest percentage recorded 
(51.9%) was for ‘agree’. Furthermore, 31.7% opted to ‘strongly agree’, while only 
5.1% ‘strongly disagreed’. The mode is 4 (agree). The mean is 4.05, also indicating 
‘agree’, as it falls under the range of 3.4 - 4.2 on the likert scale.  
 
Pertaining to time overruns, it may be observed that the majority (47.5%) of the 
professionals agreed that defects cause time overruns on housing projects. Only 
10.0% of the sample gave the impression of being impartial, while 5% disagreed. 
Moreover, 31.3% of the responses were for ’strongly agree’ whereas only 3.8% (a 
minority) was for ‘strongly disagree’. The mode is 4, which represents ‘agree’ on the 
likert scale while the mean of 4.00 also indicates ‘agree’ (Range: 3.4 - 4.2). 
 
The standard deviation for all the parameters in table 4.3.6.2 are 0.9 or above, 
implying a high variance, and therefore, a large variation of opinion amongst the 
respondents. 
 
From the ‘other’ contribution factors of defects listed by respondents three were 
judged as not being specifically related to the main parameters. One respondent 
stated that contractual disputes and bankruptcy are also results of defects. Another 
respondent mentioned that the value of property can decrease due to defects.    
  
In general, it may be concluded that defects contribute to time overruns, cost 
overruns and insufficient quality in housing projects. 
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4.3.6.3 Respondents were requested to state to what extent they agreed that the following items are results of 
defects on housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly 
Agree, and 6 = Unsure. 
 
Table 4.3.6.3: Results of defects 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev
a Poor quality 0.00 2.78 5.56 51.39 38.89 1.39 4 4.28 0.70
b Client dissatisfaction 0.00 4.11 12.33 38.36 43.84 1.37 5 4.24 0.83
c Cost overruns 1.37 4.11 8.22 52.05 34.25 0.00 4 4.14 0.84
d Time overruns 1.37 4.11 9.59 52.05 32.88 0.00 4 4.11 0.84
e Disputes 0.00 7.14 12.86 50.00 28.57 1.43 4 4.01 0.85
Frequency (%)
Descriptive statistics
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Table 4.3.6.3 shows that the majority of respondents either ‘agreed’ (51.4%) or 
‘strongly agreed’ that ‘poor quality’ is a result of defects in houses. Only 2.8% 
‘disagreed’ while nobody ‘strongly disagreed’. The mean value is 4.28, signifying 
‘strongly agree’, while a mode of 4 represents ‘agree’ on the likert scale.  
 
With regards to client dissatisfaction, the highest percentage recorded (43.8%) was 
for ‘strongly agree’. Furthermore, 38.4% opted to ‘agree’ that defects in houses cause 
client dissatisfaction, while nobody ‘strongly disagreed’. The mode is 5 (strongly 
agree). The mean is 4.24 which also indicates ‘strongly agree’ as it falls under the 
range of 4.2 – 5.0.  
 
Pertaining to cost overruns, it may be observed that the majority (52.1%) of the 
professionals ‘agreed’ that defects cause cost overruns in housing projects. Only 
8.2% of the sample gave the impression of being impartial while 4.1% ‘disagreed’. 
Moreover, 34.3% of the responses were for ’strongly agree’ whereas only 1.4% (a 
minority) was for ‘strongly disagree’. The mode is 4, which represents ‘agree’ on the 
likert scale while the mean of 4.14 also indicates ‘agree’ (Range: 3.4 - 4.2). 
 
Pertaining to time overruns, it may be observed that the majority (52.1%) of the 
professionals ‘agreed’ that defects cause time overruns in housing projects. Only 
9.6% of the sample gave the impression of being impartial while 4.1% ‘disagreed’. 
Moreover, 32.9% of the responses were for ’strongly agree’ whereas only 1.4% (a 
minority) was for ‘strongly disagree’. The mode is 4, which represents ‘agree’ on the 
likert scale while the mean of 4.11 also indicates ‘agree’ (Range: 3.4 - 4.2). 
 
With regards to disputes, the highest percentage recorded (50.0%) was for ‘agree’. 
Furthermore, 28.6% opted to ‘strongly agree’ that defects cause disputes on housing 
projects while nobody ‘strongly disagreed’. The mode is 4 (agree). The mean is 4.01 
which also indicates ‘agree’ as it falls under the range of 4.2 – 5.0.  
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The standard deviation for all the parameters are 0.7 or above, implying a high 
variance, and therefore, a large variation of opinion amongst the respondents. 
 
No ‘other’ results of defects were listed by respondents.    
  
In general, it may be concluded that defects contribute to time overruns, cost 
overruns, poor quality, client dissatisfaction and disputes in housing projects. What 
should be noted from the table above is that poor quality is regarded by respondents 
as the biggest result of defects.  Smallwood and Rossouw (2008:2) stated that 
research done by Joubert, Cruywagen and Basson in 2005 concluded that the South 
African building industry has a negative image in terms of achieving quality.   
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4.3.6.4 Respondents were requested to state how important the following targets are for contractors in housing 
projects, where 1 = Not important, 3 = Neutral, 5 = Very important, and 6 = Unsure. 
 
Table 4.3.6.4: Important targets for contractors in housing projects 
 
1 2 3 4 5 6
NI N VI Unsure Mode Mean Std Dev
a Cost 0.00 0.00 2.67 16.00 80.00 1.33 5 4.78 0.48
b Time 0.00 0.00 8.00 24.00 66.67 1.33 5 4.59 0.64
c Quality 2.67 2.67 12.00 21.33 58.67 2.67 5 4.34 0.99
Descriptive statistics
Frequency (%)
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Table 4.3.6.4 shows that the majority of respondents ‘strongly agreed’ (80%) that 
cost targets are ‘very important’ on housing projects. Nobody indicated that it was 
‘not important’. The mean value is 4.78, signifying ‘very important’ while a mode of 5 
also represents ‘very important’ on the likert scale.  
 
With regards to time targets, the highest percentage recorded (66.7%) was for ‘very 
important’. Furthermore, 8.0% opted to being impartial while nobody indicated that 
time targets were not important. The mode is 5 (very important). The mean is 4.59, 
which also means ‘very important’ as it falls under the range of 4.2 – 5.0.  
 
Pertaining to quality targets, it may be observed that the majority (58.7%) of the 
professionals indicated that quality targets were ‘very important’ for contractors in 
housing projects. Only 12.0% of the sample gave the impression of being impartial, 
while 2.7% indicated that it was ‘not important’. The mode is 5, which represents 
‘very important’ on the likert scale while the mean of 4.34 also indicates ‘very 
important’ (Range: 3.4 - 4.2). 
 
The standard deviation for all the targets in table 4.3.6.4 are 0.45 or above, implying 
a high variance, and therefore, a large variation of opinion amongst the respondents. 
 
No ‘other’ targets were listed by respondents.    
 
In general, it may be concluded that contractors regard time, cost and quality as very 
important targets in housing projects. What should however be noted from the table 
above is that quality was rated the lowest by respondents as an important target for 
contractors during the construction of houses. Lack of quality in South Africa is 
currently a major problem and is well documented in various articles these results 
confirm that contractors are more concerned about cost and time than quality.  
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4.3.6.5   Respondents were requested to state to what extent they agreed that the listed parameters are 
negatively affected by defects during the construction of houses, where 1 = Strongly Disagree, 2 = Disagree, 3 = 
Neutral, 4 = Agree, 5 = Strongly Agree, and 6 = Unsure. 
 
Table 4.3.6.5: Parameters negatively affected by defects 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev
a Quality 1.41 0.00 5.63 36.62 54.93 1.41 5 4.46 0.74
b Cost 0.00 1.39 1.39 47.22 47.22 2.78 4 4.44 0.61
c Time 0.00 1.39 2.78 45.83 47.22 2.78 5 4.43 0.63
Frequency (%)
Descriptive statistics
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Table 4.3.6.5 indicates that the majority of respondents ‘strongly agreed’ that the 
listed parameters are negatively affected by defects during the construction of 
houses. 
The bigger fraction of the sample ‘agreed’ (36.6%) or ‘strongly agreed’ (54.9%) that 
quality parameters are negatively affected by defects during the construction of 
houses. Ninety one percent of the respondents either ‘strongly agreed’ or ‘agreed’. 
Only 1.4% ‘strongly disagreed’, while nobody ‘disagreed’. The mean value is 4.46, 
signifying ‘strongly agree’ while a mode of 5 also represents ‘strongly agree’ on the 
likert scale.  
 
With regards to cost parameters, the highest percentage recorded with the same 
values were ‘strongly agree’ (47.2%) and ‘agree’ (47.2%). Furthermore, 1.4% opted 
to be ‘neutral’ with regards to cost parameters being negatively affected by defects, 
while nobody ‘strongly disagreed’. The mode is 4 (agree). The mean is 4.44, which 
means ‘strongly agree’ as it falls under the range of 4.2 – 5.0.  
 
Pertaining to time parameters, it may be observed that the majority (47.2%) of the 
professionals indicated that they ‘strongly agree’ that time parameters are negatively 
affected by defects during the construction of houses. Only 2.8% of the sample gave 
the impression of being impartial, while 1.4% ‘disagreed’. The mode is 5, which 
represents ‘strongly agree’ on the likert scale while a mean of 4.43 also indicates 
‘strongly agree’ (Range: 4.2 – 5.0). 
 
A standard deviation of 0.6 or more for all the parameters in table 4.3.6.5 indicates 
that there is a high variation of opinion among the respondents. 
 
No ‘other’ parameters were listed by respondents.    
  
In general, it may be concluded that defects negatively affect time, cost and quality 
parameters on housing projects. It should be noted that quality is the parameter that 
is affected the most due to defects, according to the respondents.  
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4.3.6.6 Respondents were requested to state to what extent they agreed that the listed items are problems on 
housing projects due to defects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly 
Agree, and 6 = Unsure. 
 
Table 4.3.6.6: Problems on housing projects due to defects 
 
1 2 3 4 5 6
SD D N A SA Unsure Mode Mean Std Dev
a Poor quality 0.00 2.78 5.56 36.11 55.56 0.00 5 4.44 0.73
b Cost overruns 0.00 0.00 4.17 50.00 45.83 0.00 4 4.42 0.58
c Time overruns 2.78 2.78 5.56 45.83 43.06 0.00 4 4.24 0.90
d Client dissatisfaction 0.00 4.23 14.08 38.03 42.25 1.41 5 4.20 0.84
e Disputes 0.00 4.35 15.94 37.68 42.03 0.00 5 4.17 0.86
Frequency (%)
Descriptive statistics
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Table 4.3.6.6 indicates that the majority of respondents ‘strongly agreed’ that the 
listed items were problems on housing projects due to defects. 
The bigger fraction of the sample either ‘strongly agreed’ (55.6%) or ‘agreed’ (36.1%) 
that poor quality is due to defects. Thus 91.7% of respondents either ‘strongly 
agreed’ or ‘agreed’. Only 2.8% ‘disagreed’, while nobody ‘strongly disagreed’. The 
mean value is 4.44, signifying ‘strongly agree’ while a mode of 5 also represents 
‘strongly agree’ on the likert scale.  
 
With regards to cost overruns, the highest percentage recorded (50.0%) was for 
‘agree’. Furthermore, 45.8% opted to ‘strongly agree’ that cost overruns occur due to 
defects, while nobody ‘strongly disagreed’. The mode is 4 (agree). The mean is 4.42, 
which means ‘strongly agree’ as it falls under the range of 4.2 – 5.0.  
 
Pertaining to time overruns, it may be observed that the majority (45.8%) of the 
professionals ‘agreed’ that time overruns occur due to defects in houses. Only 5.6% 
of the sample gave the impression of being impartial while 2.8% ‘disagreed’. 
Moreover, 43.1% of the responses were for ’strongly agree’ whereas only 2.8% (a 
minority) was for ‘strongly disagree’. The mode is 4, which represents ‘agree’ on the 
likert scale while the mean of 4.24 indicates ‘strongly agree’ (Range: 4.2 – 5.0). 
 
Pertaining to client dissatisfaction, it may be observed that the majority (42.3%) of the 
professionals ‘strongly agreed’ that client dissatisfaction was due to defects in 
houses. Only 14.1% of the sample gave the impression of being impartial while 4.2% 
‘disagreed’. Moreover, 38.0% of the responses were for ’agree’ while nobody 
‘strongly disagreed’. The mode is 5, which represents ‘strongly agree’ on the likert 
scale while the mean of 4.2 also indicates ‘strongly agree’ (Range: 4.2 – 5.0 ). 
 
With regards to disputes, the highest percentage recorded (42.0%) was for ‘strongly 
agree’. Furthermore, 37.7% opted to ‘agree’ that disputes occur due to defects. The 
mode is 5 (strongly agree). The mean is 4.17, which means ‘agree’ as it falls under 
the range of 3.4 - 4.2.  
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The standard deviation for all the problems listed in table 4.3.6.6 is 0.55 or above, 
implying a high variance, and therefore suggests a large variation of opinion amongst 
the respondents. 
 
No ‘other’ problems were listed by the respondents.    
  
In general, it may be concluded that defects contribute to time overruns, cost 
overruns, poor quality, client dissatisfaction and disputes in housing projects. It 
should be noted as shown in the table 4.3.6.6 that poor quality due to defects is 
regarded as the biggest problem on housing projects.  
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4.4 TESTING OF HYPOTHESES   
 
Three hypotheses were stated in chapter one, with the aim of achieving the 
objectives of the research. The previous section dealt with the analysis and 
interpretation of the professionals’ responses, this section deals with the testing of 
the hypotheses. Tables from the previous sections will be further analysed and 
amended to reflect only the mean, mode and rank of the previously discussed 
questions and statements. The basis for supporting or not supporting the hypotheses 
is as follows: 
 
Hypotheses 1 and 2 will be tested on their ranking within the relevant tables. If these 
are ranked first in the table, the hypothesis is supported, otherwise it is rejected.   
Hypothesis 3 will be tested by its mode and mean. 
The mode number is compared with the neutral number (3) on the likert scale. If the 
number is 4 or bigger, then the statement is supported. If the number is 2 or less, the 
statement is not supported. However, if the number is 3, the statement may be 
considered ‘inconclusive’.  
  
The mean number follows the same procedure as the mode. However, only the basis 
for supporting and not supporting the statement in the table, changes. The average 
mean is considered to be 3.00. Therefore, if the mean is bigger than 3.00 the 
statement is ‘supported’, if the mean is less than 3.00 the statement is ‘not 
supported’. If the mean is 3.00, the statement is ‘inconclusive’.  
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4.4.1 Testing hypothesis one 
 
The first hypothesis is that a lack of quality management during construction is the biggest factor that leads to defects on 
housing projects. The following table has been derived from Table 4.3.1.1 relating to the causes of defects in houses. 
Respondents were requested to state to what extent they agreed that the listed items are causes of defects in houses. 
 
Table 4.4.1.1: Testing hypothesis one 
Mode Mean Rank
a Inadequate artisan skills 5 4.25 1
b Unqualified contractors 5 4.20 2
c Lack of quality management during construction 5 4.19 3
d Lack of inspection during construction 4 4.02 4 =
e Lack of management of construction process 4 4.02 4 =
f Inadequate labourer skills 5 3.98 6
g Contractor errors 4 3.86 7
h Non-compliance with specifications 4 3.81 8
i Inappropriate specifications 4 3.55 9
j Unqualified designers 3 3.52 10
k Lack of communication between designer and contractor 3 3.45 11
l Lack of motivation of contractor (resulting in forgetfulness or carelessness) 3 3.41 12 =
m Defective materials used 3 3.41 12 =
n Lack of quality management during design 3 3.41 12 =
o Design errors 4 3.37 15
p Conflicting details on drawings 3 3.17 16
q Lack of motivation of designer (resulting in forgetfulness or carelessness) 3 3.12 17
Descriptive statistics
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With respect to this question, table 4.4.1.1 above indicates that respondents rated 
inadequate artisan skills (a) as the biggest cause that leads to defects in houses. 
This cause has a mean value of 4.25 which signify ‘strongly agree’ on the likert scale. 
A mode value of 5 also indicates ‘strongly agree’.  
The cause (c) ‘lack of quality management during construction’ was rated third by 
respondents as a cause leading to defects in houses. This cause has a mean value 
of 4.19, signifying ‘agree’ and a mode value of 5, representing ‘strongly agree’ on the 
likert scale. Rhodes and Smallwood (2002:11) conducted a study in South Africa in 
which they rated a lack of quality management as the biggest cause leading to 
defects on construction projects. Zietsman (2008:113), however, rated a lack of 
inspection during construction as the biggest cause. 
 
It may be concluded that inadequate artisan skills (a) are the biggest cause that 
leads to defects in houses and not a lack of quality management during 
construction (c).  
 
Hypothesis one is thus not supported.  
 
 
 
 
 111 
 
4.4.2 Testing hypothesis two 
 
The second hypothesis is that cracking is the most common defect on housing projects. The following table has been 
derived from Table 4.3.4.1 relating to the types of defects in houses. Respondents were requested to state which of 
these types of defects are most present in housing projects. 
 
Table 4.4.2.1: Testing hypothesis two 
 
Mode Mean Rank
a Cracks (E.g. Floors, walls, beams) 4 4.00 1
b Dampness 4 3.86 2
c Roof problems 4 3.64 3
d Water leaks (E.g. Plumbing) 4 3.49 4
e Detachment (E.g. Plaster movement from wall, peeling paint) 4 3.35 5
f Structure instability (E.g. Foundation problems) 4 3.18 6
g Insulation problems 2 2.99 7
h Electrical problems 3 2.86 8 =
i Blemishes (E.g. Scaling, honeycomb) 3 2.86 8 =
j Corrosion (E.g. Steel) 3 2.68 10
Descriptive statistics
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With respect to this question, table 4.4.2.1 above indicates that respondents rated (a) 
cracks in floors, walls, and beams as the most common type of defect in houses. This 
defect has a mean value of 4.0 which signify ‘agree’ and a mode value of 4 also 
indicating ‘agree’ on the likert scale. Results of a survey in England and Wales 
revealed that the most common type of defect in houses was cracking (Baiche, 
Walliman & Ogden (2006) cited in Cattell & Windapo, (2010:7).  
 
Therefore it may be concluded that ‘cracks in floors, walls and beams’ is the most 
common defect in houses. 
 
Hypothesis two is thus supported. 
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4.4.3 Testing hypothesis three 
 
The third hypothesis is that defects increase the construction time of housing projects more than the cost of the project. 
The following table has been derived from Table 4.3.6.1 relating to targets affected by defects in houses. Respondents 
were requested to state to what extent they agreed that defects increase the following parameters in housing projects. 
 
Table 4.4.3.1: Testing hypothesis three 
 
Mode Mean
a Cost 5 4.27
b Time 4 4.16
Descriptive statistics
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With respect to this question, table 4.4.3.1 above indicates that respondents ‘agreed’ 
that defects increase the construction time (Mean value of 4.16) and construction 
cost (Mean value of 4.27) on housing projects. This is supported by various authors 
such as Morrey, Vacher and Ahmed (2003:396), Mill, Love and Williams (2009:14) 
and Mahachi (2010:58) whom have all noted that defects increase time within 
housing projects.   
 
Hypothesis three is thus not supported as construction cost is more affected by 
defects.  
 
4.5 SUMMARY 
 
This chapter described the results obtained from the empirical study. The first section 
(A) of the questionnaires dealt with the demographics and was mainly discussed by 
using charts. Section B of the questionnaires was discussed using mainly descriptive 
statistics.  
 
The results obtained were as follows:  
 
 Hypothesis one was not supported;  
 Hypothesis two was supported, and  
 Hypothesis three was not supported.  
 
The next and last chapter of the study encompasses a summary of the study, 
conclusions attained with regards to the problem and sub-problems; and finally, 
recommendations are made based on the findings as well as for future research. 
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5. CHATER FIVE 
          SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 
5.1 SUMMARY 
 
The objective of this study was to conduct research on the concept of defects within 
the South African construction industry with the aim of possibly contributing to 
existing knowledge. 
 
The first chapter described the problem, sub-problems were identified and 
hypotheses defined. The structure of the study was set out including limitations and 
ethical considerations. The study had been conducted and structured as outlined in 
Chapter 1. 
 
The literature review in Chapter 2 focussed on the problem and sub-problems and 
described various factors that relate to defects within the construction industry. 
Causes, effects, types and categories of defects were also reviewed and discussed.  
Construction defects usually include any deficiency in the performing of the design, 
planning, supervision, inspection, construction or observation of construction of any 
new home or building. If there is a failure to construct the building to perform in a 
manner that was intended by the buyer the building is deficient (FindLaw, 2011). 
 
With regards to the factors relating to defects; most authors agreed that the main 
factors can be categorized into design deficiencies, construction deficiencies, 
material deficiencies and subsurface deficiencies. Various authors agreed that 
defects result from non-conformance to requirements that invariably result in rework.   
 
With regards to the cost aspects of defects, most authors agreed that defects add to 
the cost of construction and maintenance. They however, disagreed which 
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manifestation of defects repeated itself more frequently; these manifestations include 
items such as dampness, cracking, detachment and water leaks. 
 
Chapter 3 presented the research methodology which included data collection, study 
sample selection, questionnaire design and questionnaire administration. The data 
analysis, empirical investigations by means of descriptive statistics and testing of the 
hypotheses was set out in chapter 4. The descriptive statistics was conducted by 
making use of, mean, mode and standard deviation. 
 
5.2 CONCLUSIONS 
 
The conclusions reached in this research pertain to the empirical analysis made in 
Chapter 4.  
The professionals who participated in the descriptive survey consisted of architects, 
contractors and engineers. The responses from all the participants were used to 
either support or reject the relevant hypotheses.  
 
It may be concluded that projects fail in project management terms due to defects, 
increasing the project parameters of time and cost. This relates to projects being 
classified as failed in project management terms, due to not being completed either 
within time, cost or quality targets. Various authors pointed out that defects increase 
project cost and time.   
 
The descriptive survey results showed that the biggest contributing factor towards 
defects is inadequate artisan skills. It is however, noticeable that the first seven 
ranked causes identified was construction related, these include: inadequate artisan 
skills, unqualified contractors, lack of quality management during construction, lack of 
inspection during construction, lack of management of construction process, 
inadequate labourer skills and contractor errors. This should serve as a warning to 
industry professionals with regards to the causes of defects. Utilizing competent 
people within all construction related areas are vital to ensure sustainable quality and 
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reduction of defective works. The literature also state that construction related causes 
are significant with regards to defective works. 
 
The study also identified cracking as the most frequent occurring manifestation 
resulting from defects. This relates to being a structural deficiency, although the 
nature and causes of cracking might be for different reasons, according to the 
literature.  
 
The literature indicated that cracking is a frequent occurring manifestation of defects, 
dampness related manifestations predominate which is reinforced to a degree by the 
empirical results from this research. Dampness was rated as the second most 
frequent occurring type of defect in houses. Respondents also rated dampness as 
the biggest problem complained about by residents and that contractors spent the 
most time rectifying dampness related defects in houses. 
 
Defects result from non-conformance to requirements and invariably result in rework. 
The overall causes of defects can be attributed to design, construction, material and 
subsurface conditions. Ultimately, the origin of defects lies within inadequate 
management or inadequate technical skills. The descriptive survey reflects a degree 
of denial with respect to the liability of designers for defects, but it clearly indicates 
that construction related causes dominate.  
 
Quality assurance can reduce or eliminate defects through the implementation of a 
quality management system. This however requires that designers, contractors and 
clients have the requisite skills. Procurement related interventions can mitigate the 
occurrence of defects. 
In summary, within the South African construction industry, factors relating to defects 
can potentially be avoided if qualified professionals are appointed to exercise due 
diligence and if professional teams are given the opportunity to guide all the parties 
through the contract. The cost of appointing reputable professionals in their advisory 
capacity has to be weighed against the cost of both social and economic constraints. 
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The three major problems experienced with housing projects are time overruns, cost 
overruns and substandard quality delivered. By appointing qualified construction 
industry professionals to implement and maintain quality management systems, the 
current problems being experienced with housing delivery within the country will be 
alleviated. 
 
The shortage of competent people at local and national government level to evaluate 
and administer construction projects and identify contractual irregularities on all sides 
are lacking and ultimately contributing to defective construction. Contracting and Sub 
Contracted bodies must take the responsibility to identify and report questionable 
BEE practices so that institutions like the CIDB can remove them from their data 
bases as reputable practices, this alone will reduce and ensure more sustainable 
housing delivery.    
 
Corruption within the South African construction industry is contributing towards 
irregularities with regards to procurement. The full extent of how it contributes to 
defects is however not clearly documented. The author is of the opinion that, in some 
circumstances, irregularities during procurement can directly be related to the 
appointment of incompetent contractors. This is supported by the descriptive survey 
results as a major factor causing defects. Procurement related factors however have 
not been rated by respondents as a major factor contributing towards defective 
construction. This however might change in future due to the large number of corrupt 
activities currently being exposed within the construction industry.  
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5.3 RECOMMENDATIONS 
 
5.3.1 Recommendations relating to the outcome of the study 
 
Firstly, with regards to the causes of defects: it is recommended that professionals, 
especially contractors, concentrate on improving or implementing an effective quality 
management system. It is also recommended that they look into the matter of factors 
relating to defects more deeply, so that preventative action can be taken at the outset 
of a project, as well as in the long-term. Defects must be seen as a risk, due to 
financial implications it might have. 
 
Secondly, the professional teams must ensure that they become more 
knowledgeable with regards to the effects of defects. Defects do increase the project 
parameters of time and cost and it also affect other elements such as quality. Defect 
litigation claims are increasing, professionals must ensure that they have professional 
indemnity insurance and that they understand the processes involved in order to be 
able to manage the risk better.  
 
Thirdly, although contractors are aware of the shortage of skills within the 
construction industry, not enough is being done to encourage education and training. 
Contractors should take the initiative to encourage their employees to get further 
education or training. This must been seen as growth within the organisation and not 
as an expense or a burden. Knowledge is power.  
 
Fourthly, professionals must ensure that they concentrate on identifying and exposing 
corrupt activities within the construction industry. Corrupt activities within the industry 
portray a negative image of South Africa to the rest of the world and decrease our 
investment potential. This has a negative effect on all construction professionals.   
 
Lastly, pertaining to defective construction; professionals must ensure that they 
reduce or eliminate defective works within the industry. Competent people are to be 
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appointed to ensure technical requirements are being satisfied. Professionals must 
be familiar with the relevant requirements of building standards and codes, if not, they 
must get educated or trained. Experienced construction industry professionals must 
be utilized to educate the youth; to ensure lessons learnt in the past can be applied in 
future. 
 
5.3.2 Recommendations for further research 
 
Firstly, the costs associated with defects are not well documented, as mentioned in 
the literature review. Therefore, in-depth studies to determine the different costs 
arising due to defective work would be of value.  
 
Secondly, the CIDB divide contractors into different categories; for example GB 1, GB 
2 etc. These categories can be researched in order to determine how the causes of 
defects are different from one category to the other. 
 
Thirdly, within the South African construction industry, corruption is causing different 
problematic situations. The effects of appointing incompetent contractors due to 
corruptive activities should be investigated.   
 
Fourthly, studies on the subject of defects have suggested that a great need exists 
for research that addresses both the human and organizational aspects which leads 
to defective designs.  
 
Lastly, construction within the public and private sector differs due to contractual 
regulations; these regulations regulate the appointment of contractors; how the 
defects differ and their causes in the public and private sector should be investigated. 
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SUBJECT: RESEARCH QUESTIONNAIRE - DEFECTS IN THE SOUTH AFRICAN 
CONSTRUCTION INDUSTRY (HOUSING) 
 
Dear Sir/Madam 
 
I am conducting research on defects in the South African construction industry focusing on 
houses. This forms part of the requirements for the degree of Master of Science (Project 
Management) at the Nelson Mandela Metropolitan University. My research includes a survey 
questionnaire to be completed by construction industry professionals. Your assistance in 
completing the questionnaire would be greatly appreciated.   
  
Participation in this survey is completely voluntary, anonymity will be preserved at all times. 
Should you be interested in the research results, please provide your e‐mail address where 
requested.  
  
It will take you approximately 15 minutes to complete this questionnaire. Please complete the 
questionnaire via the following link https://www.surveymonkey.com/s/3FJ9K8H before 20 July 
2012. After completion of the questionnaire please click on the ‘DONE’ button for it to be 
submitted. 
 
If you have problems to use the SurveyMonkey link, or prefer to receive a hard (or electronic) 
copy to complete the questionnaire, please contact me urgently. 
 
In the construction context, the term ‘defect’ is generally used to refer to construction faults 
that exceed ordinary imperfections, affecting a basic structural element of the building works, 
and turning the building, installation, or structure into a state of functional ruin, e.g cracks, 
dampness, ect. 
 
Should you have any queries or concerns with regards to your participation in this study, please 
feel free to contact me.  
  
Thank you 
Martyn Le Roux 
martyn.leroux@gmail.com    
Tel: 084 5472793 
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DEFECTS IN THE SOUTH AFRICAN CONSTRUCTION INDUSTRY (HOUSING)
Section A
The following information is optional. 
(Please enter e-mail adress should you require summarized results of the survey)
Name:
Company:
City/Town:
Province:
Contractor/Engineer/Architect:
Email Address:
Phone Nr:
Please indicate your age.
18 ‐ 25
26 ‐ 35
36 ‐ 55
Older than 55 years
How many years expercience do you have in the construction industry?
What is your position in the company?
General Manager
Director
Contracts Manager
Project Manager
Engineer
Technologist
Technician
Site Agent
Foreman
Other
Please specify: 
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DEFECTS IN THE SOUTH AFRICAN CONSTRUCTION INDUSTRY (HOUSING)
Section B
(Please indicate your answer with an X)
Question 1. To what extent do you agree that the listed items are causes of defects in houses, where 
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Inadequate artisan skills
Lack of inspection during construction
Inadequate labourer skills
Lack of quality management during construction 
Lack of management of construction process 
Unqualified contractors
Non-compliance with specifications
Inappropriate specifications
Defective materials used
Conflicting details on drawings
Lack of motivation of contractor (resulting in forgetfulness or carelessness)
Lack of communication between designer and contractor
Lack of motivation of designer (resulting in forgetfulness or carelessness)
Question 2. To what extent do you agree that homeowners mostly complain about the
following types of defects in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral,
4 = Agree, 5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Corrosion (E.g. Steel)
Insulation problems
Structure instability (E.g. Foundation problems)
Roof problems
Blemishes (E.g. Scaling, honeycomb)
Electrical problems
Other: Please specify:
Scale
Other: Please specify:
Contractor errors 
Design errors
Dampness
Unqualified designers
Cracks (E.g Floor, beams, walls)
Detachment (E.g. Plaster movement from wall, peeling paint)
Scale
Other: Please specify:
Water leaks (E.g. Plumbing)
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DEFECTS IN THE SOUTH AFRICAN CONSTRUCTION INDUSTRY (HOUSING)
(Please indicate your answer with an X)
Question 3.  To what extent do you agree that defects increase the following factors in housing projects
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Question 4. To what extent do you agree that contractors spend a lot of time rectifying the following
 problems in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 
5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Water leaks (E.g.Plumbing)
Detachment (E.g. Plaster movement from wall, peeling paint)
Dampness
Corrosion (E.g. Steel)
Insulation problems
Structure instability (E.g. Foundation problems)
Roof problems
Other: Please specify:
Question 5. How important are the following targets for Contractors in housing projects, where 
1 = Not important, 3 = Neutral, 5 = Very important, 6 = Unsure
1 2 3 4 5 6
Other: Please specify:
Time
Cost
Other: Please specify:
Time
Cracks (E.g Floor, beams, walls)
Other: Please specify:
Electrical problems
Blemishes (E.g. Scaling, honeycomb)
Cost
Scale
Quality 
Scale
Other: Please specify:
Scale
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DEFECTS IN THE SOUTH AFRICAN CONSTRUCTION INDUSTRY  (HOUSING)
(Please indicate your answer with an X)
Question 6. To what extent do you agree that the following problems are evident in housing projects, where 
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Lack of quality management during construction 
Inadequate labourer skills
Inadequate artisan skills
Lack of management of construction process 
Lack of motivation of contractor (resulting in forgetfulness or carelessness)
Inappropriate specifications
Defective materials used
Lack of inspection during 
Non-compliance with specifications
Lack of motivation of designer (resulting in forgetfulness or carelessness)
Lack of communication between designer and contractor
Conflicting details on drawings
Question 7. To what extent do you agree that low tender prices and fierce competition, cause
that contractors during the construction period use or reduce the listed items, where
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Compliance with specifications
Management of construction process 
Unqualified contractors 
Artisans with inadequate skills
Inspection during construction
Quality management during construction 
Labourers with inadequate skills
Unqualified contractors
Other: Please specify:
Scale
Design errors
Contractor errors 
Other: Please specify:
Other: Please specify:
Defective materials 
Unqualified designers
Scale
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DEFECTS IN THE SOUTH AFRICAN CONSTRUCTION INDUSTRY  (HOUSING)
(Please indicate your answer with an X)
Question 8. To what extent do you agree that the listed items are root causes of defects in houses, where 
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Construction deficiencies
Subsurface deficiencies
Procurement deficiencies
Management deficiencies
Environmental conditions
Question 9. How often are these categories of defects present on housing projects, where 
1 = Vey seldom, 2 = Seldom, 3 = Average, 4 = Often, 5 = Very Often, 6 = Unsure
1 2 3 4 5 6
Acoustic defects
Thermal defects (E.g. Missing insulation)
Structural defects
Subsidence defects (E.g. Bearing soil moves downwards)
Question 10. How often are these types of defects present on housing projects, where 
1 = Very seldom, 2 = Seldom, 3 = Average, 4 = Often, 5 = Very Often, 6 = Unsure
1 2 3 4 5 6
Detachment (E.g. Plaster movement from wall, peeling paint)
Dampness
Water leaks (E.g. Plumbing)
Corrosion (E.g. Steel)
Insulation problems
Structure instability (E.g. Foundation problems)
Roof problems
Other: Please specify:
Other: Please specify:
Other: Please specify:
Other: Please specify:
Design deficiencies 
Scale
Other: Please specify:
Other: Please specify:
Scale
Material deficiencies
Electrical problems
Blemishes (E.g. Scaling, honeycomb)
Scale
Cracks (E.g Floor, beams, walls)
Other: Please specify:
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DEFECTS IN THE SOUTH AFRICAN CONSTRUCTION INDUSTRY (HOUSING)
(Please indicate your answer with an X)
Question 11. To what extent do you agree that rework are mostly due to the following items in housing
projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 
6 = Unsure
1 2 3 4 5 6
Dampness
Detachment (E.g. Plaster movement from wall , peeling paint)
Water leaks (E.g. Plumbing)
Corrosion (E.g. Steel)
Insulation problems
Structure instability (E.g. Foundation problems)
Roof problems
Question 12. To what extent do you agree that the following items are results of defects on housing projects, 
where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Poor quality 
Time overruns
Cost overruns
Question 13. To what extent do you agree that the following parametres are negatively affected by defects 
during the construction of houses, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 
5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Time
Cost
Disputes
Other: Please specify:
Other: Please specify:
Other: Please specify:
Other: Please specify:
Other: Please specify:
Other: Please specify:
Other: Please specify:
Other: Please specify:
Client dissatisfaction
Quality
Scale
Electrical problems
Blemishes (E.g. Scaling, honeycomb)
Scale
Scale
Other: Please specify:
Cracks (E.g Floor, beams, walls)
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DEFECTS IN THE SOUTH AFRICAN CONSTRUCTION INDUSTRY (HOUSING)
(Please indicate your answer with an X)
Question 14. To what extent do you agree that the following items are problems on housing
 projects due to defects, where  1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 
5 = Strongly Agree, 6 = Unsure
1 2 3 4 5 6
Time overruns
Poor quality 
Cost overruns
Question 15. To what extent do you agree that rework are mostly caused by the following items on housing 
projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 
6 = Unsure
1 2 3 4 5 6
Lack of communication between designer and contractor
Unqualified contractors
Lack of motivation of contractor (resulting in forgetfulness or carelessness)
Defective materials used
Lack of quality management during construction 
Non-compliance with specifications
Inappropriate specifications
Inadequate artisan skills
Conflicting details on drawings
Lack of inspection during construction
Inadequate labourer skills
Lack of motivation of designer (resulting in forgetfulness or carelessness)
Lack of management of construction process 
Other: Please specify
Question 16. To what extent do you agree that defects contribute to each of the following aspects in housing
projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 
6 = Unsure
1 2 3 4 5 6
Scale
Time overruns
Cost overruns 
Insufficient quality 
Other: Please specify:
Other: Please specify:
Other: Please specify:
Unqualified designers
Contractor errors 
Scale
Client dissatisfaction
Scale
Design errors
Disputes
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1 2 3 4 5 6
Response 
Count
3 5 4 28 44 3 87
2 7 8 37 30 3 87
3 15 25 25 17 1 86
3 10 10 37 23 3 86
2 15 20 26 19 4 86
3 15 27 24 16 0 85
2 6 3 35 37 3 86
3 5 10 33 31 3 85
1 10 12 27 33 4 87
2 16 37 20 7 4 86
5 11 26 24 15 5 86
3 10 31 28 9 5 86
1 5 7 30 36 5 84
2 10 28 26 15 3 84
1 16 26 26 13 4 86
3 16 38 20 6 3 86
1 6 13 49 16 0 85
88
14
1 2 3 4 5 6
Response 
Count
0 4 9 27 42 3 85
1 3 3 41 32 4 84
2 14 15 38 14 2 85
2 7 16 42 15 3 85
4 11 27 31 7 5 85
5 17 27 20 9 6 84
2 15 36 17 11 4 85
4 20 29 20 8 4 85
7 15 25 20 13 5 85
1 9 14 33 24 4 85
86
16
1 2 3 4 5 6
Response 
Count
3 6 4 28 38 1 80
3 4 6 22 44 1 80
81
21
Question 1: To what extent do you agree that the listed items are causes of defects in houses, 
where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = 
Unsure 
Design errors
Non-compliance with specifications
Contractor errors
Inadequate labourer skills
skipped question
Inadequate artisan skills
Unqualified designers
Defective materials used
Lack of management of construction process
DEFECTS IN THE SOUTH AFRICAN CONSTRUCTION INDUSTRY (HOUSING)
Lack of quality management during design
Lack of communication between designer and 
Lack of motivation of designer (resulting in 
Lack of inspection during construction
answered question
Answer Options
Unqualified contractors
Inappropriate specifications
Conflicting details on drawings
Lack of motivation of contractor (resulting in 
Lack of quality management during construction
Question 2: To what extent do you agree that homeowners mostly complain about the following 
types of defects in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = 
Agree, 5 = Strongly Agree, 6 = Unsure.
Answer Options
Dampness
Cracks (E.g Floor, beams, walls)
Detachment (E.g. Plaster movement from wall, peeling 
Water leaks (E.g. Plumbing)
Electrical problems
Corrosion (E.g. Steel)
Blemishes (E.g. Scaling, honeycomb)
Insulation problems
Structure instability (E.g. Foundation problems)
Roof problems
answered question
skipped question
Question 3: To what extent do you agree that defects increase the following factors in housing 
projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 
6 = Unsure
Answer Options
Time
Cost
answered question
skipped question
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1 2 3 4 5 6
Response 
Count
5 24 30 12 3 6 80
3 19 28 22 4 4 80
3 9 17 37 11 3 80
4 6 11 34 23 2 80
1 7 12 31 27 3 81
6 16 28 18 8 4 80
2 8 16 31 21 2 80
2 12 26 27 10 2 79
4 18 29 18 7 4 80
3 22 31 14 5 5 80
81
21
1 2 3 4 5 6
Response 
Count
0 0 6 18 50 1 75
0 0 2 12 60 1 75
2 2 9 16 44 2 75
75
27
1 2 3 4 5 6
Response 
Count
2 5 18 34 14 0 73
2 8 22 31 10 1 74
0 5 7 33 29 1 75
0 2 3 40 28 1 74
2 12 28 24 6 1 73
2 11 26 23 11 1 74
2 9 26 30 6 1 74
0 2 5 30 35 2 74
0 3 3 25 42 1 74
1 2 3 35 32 1 74
2 4 16 35 16 0 73
1 3 11 36 21 1 73
2 9 28 23 9 1 72
3 12 25 25 9 0 74
2 8 36 20 7 1 74
1 3 10 40 20 0 74
0 2 7 41 17 1 68
75
27
Inadequate labourer skills
Question 4: To what extent do you agree that contractors spend a lot of time rectifying the 
following problems in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 
4 = Agree, 5 = Strongly Agree, 6 = Unsure
Answer Options
Corrosion (E.g. Steel)
Blemishes (E.g. Scaling, honeycomb)
Water leaks (E.g. Plumbing)
Cracks (E.g Floor, beams, walls)
Dampness
Structure instability (E.g. Foundation problems)
Roof problems
Detachment (E.g. Plaster movement from wall, peeling 
Electrical problems
Insulation problems
answered question
skipped question
Question 5: How important are the following targets for Contractors in housing projects, where 1 
= Not important, 3 = Neutral, 5 = Very important, 6 = Unsure
Answer Options
Time
Cost
Quality
answered question
skipped question
Question 6: To what extent do you agree that the following are problems in housing projects, 
where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = 
Unsure 
Answer Options
Inappropriate specifications
Defective materials used
Lack of quality management during construction
Conflicting details on drawings
Lack of quality management during design
Design errors
Unqualified contractors
Inadequate artisan skills
Lack of management of construction process
Lack of communication between designer and 
Non-compliance with specifications
Unqualified designers
Lack of motivation of contractor (resulting in 
Lack of motivation of designer (resulting in 
Lack of inspection during construction
Contractor errors
answered question
skipped question
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1 2 3 4 5 6
Response 
Count
2 11 10 27 22 0 72
1 6 4 25 36 0 72
1 4 5 27 35 0 72
1 6 4 25 35 0 71
1 4 6 24 37 0 72
1 6 7 33 25 0 72
1 4 7 34 25 0 71
1 5 5 33 27 0 71
72
30
1 2 3 4 5 6
Response 
Count
3 12 17 28 9 3 72
2 14 17 30 9 0 72
0 4 3 41 23 1 72
2 7 16 32 12 2 71
0 2 5 43 20 0 70
1 8 17 31 14 1 72
0 4 8 38 22 0 72
3 14 33 11 6 4 71
72
30
1 2 3 4 5 6
Response 
Count
17 20 19 10 1 5 72
5 17 15 24 7 4 72
4 6 12 33 15 2 72
4 9 18 26 8 5 70
72
30
Question 7: To what extent do you agree that low tender prices and fierce competition, cause 
that contractors during the construction period use or reduce the listed items, where 1 = Strongly 
Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure 
Answer Options
Defective materials
Labourers with inadequate skills
Quality management during construction
Unqualified contractors
Artisans with inadequate  skills
Compliance with specifications
Inspection during construction
Management of construction process
answered question
skipped question
Question 8: To what extent do you agree that the listed items are root causes of defects in 
houses, where 1= Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 
= Unsure
Answer Options
Design deficiencies
Material deficiencies
Construction deficiencies
Subsurface deficiencies
Quality management deficiencies
Procurement deficiencies
Management deficiencies
Environmental conditions
answered question
skipped question
Question 9: How often are these categories of defects present on housing projects, where 1 = 
Very Seldom, 2 = Seldom, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure
Answer Options
Acoustic defects
Thermal defects (E.g. Missing insulation)
Structural defects
Subsidence defects(E.g. Bearing soil moves 
answered question
skipped question
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1 2 3 4 5 6
Response 
Count
5 22 26 14 4 2 73
6 24 30 11 1 1 73
6 19 29 13 4 2 73
4 22 22 17 6 2 73
5 17 16 28 6 1 73
1 8 18 35 11 0 73
3 14 21 23 11 1 73
0 7 8 34 22 1 72
3 9 19 30 10 2 73
2 5 12 34 18 0 71
73
29
1 2 3 4 5 6
Response 
Count
1 8 21 32 8 2 72
2 17 22 26 3 2 72
3 15 29 17 6 2 72
4 19 25 18 3 3 72
0 4 6 36 24 1 71
0 4 10 34 23 1 72
1 13 17 28 11 2 72
1 3 11 39 16 2 72
2 14 22 27 5 2 72
1 7 17 34 11 2 72
72
30
1 2 3 4 5 6
Response 
Count
0 2 4 37 28 1 72
1 3 7 38 24 0 73
1 3 6 38 25 0 73
0 3 9 28 32 1 73
0 5 9 35 20 1 70
73
29
Question 10: How often are these types of defects present on housing projects, where 1 = Very 
Seldom, 2 = Seldom, 3 = Average, 4 = Often, 5 = Very Often, 6 = Unsure
Answer Options
Electrical problems
Corrosion (E.g. Steel)
Blemishes (E.g. Scaling, honeycomb)
Insulation problems
Structure instability (E.g. Foundation problems)
Roof problems
Detachment (E.g. Plaster movement from wall, peeling 
Cracks (E.g. Floors, walls, beams)
Water leaks (E.g. Plumbing)
Dampness
answered question
skipped question
Question 11: To what extent do you agree that rework are mostly due to the following items in 
housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = 
Strongly Agree, 6 = Unsure
Answer Options
Detachment (E.g. Plaster movement from wall, peeling 
Electrical problems
Insulation problems
Corrosion (E.g. Steel)
Cracks (E.g Floor, beams, walls)
Dampness
Structure instability (E.g. Foundation problems)
Roof problems
Blemishes (E.g. Scaling, honeycomb)
Water leaks (E.g. Plumbing)
answered question
skipped question
Question 12: To what extent do you agree that the following items are results of defects on 
housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = 
Strongly Agree, 6 = Unsure
Answer Options
Poor quality
Time overruns
Cost overruns
Client dissatisfaction
Disputes
answered question
skipped question
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1 2 3 4 5 6
Response 
Count
0 1 2 33 34 2 72
0 1 1 34 34 2 72
1 0 4 26 39 1 71
72
30
1 2 3 4 5 6
Response 
Count
0 3 10 27 30 1 71
2 2 4 33 31 0 72
0 2 4 26 40 0 72
0 0 3 36 33 0 72
0 3 11 26 29 0 69
72
30
1 2 3 4 5 6
Response 
Count
1 10 18 31 12 0 72
2 8 30 25 5 2 72
0 3 5 31 32 1 72
0 1 2 42 27 0 72
1 8 19 33 11 0 72
1 2 13 39 17 0 72
0 4 23 31 13 1 72
0 1 9 43 19 0 72
0 4 9 32 25 1 71
1 3 16 37 14 1 72
0 5 6 39 21 1 72
2 5 28 24 10 2 71
1 1 4 43 23 0 72
2 8 29 23 8 1 71
2 8 21 26 13 1 71
3 9 30 18 10 1 71
0 1 7 29 33 1 71
72
30
Question 13: To what extent do you agree that the following elements are negatively affected by 
defects during the construction of houses, where 1 = Strongly Disagree, 2 = Disagree, 3 = 
Neutral, 4 = Agree, 5 = Strongly Agree, 6 = Unsure
Answer Options
Time
Cost
Quality
answered question
skipped question
Question 14: To what extent do you agree that the following items are problems on housing 
projects due to defects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = 
Strongly Agree, 6 = Unsure
Answer Options
Client dissatisfaction
Time overruns
Poor quality
Cost overruns
Disputes
answered question
skipped question
Question 15: To what extent do you agree that rework are mostly caused by the following items 
on housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = 
Strongly Agree, 6 = Unsure 
Answer Options
Lack of motivation of contractor (resulting in 
Lack of motivation of designer (resulting in 
Inadequate artisan skills
Lack of management of construction process
Defective materials used
Non-compliance with specifications
Inappropriate specifications
Lack of inspection during construction
Inadequate labourer skills
Lack of communication between designer and 
Contractor errors
Unqualified designers
Lack of quality management during construction
Conflicting details on drawings
Lack of quality management during design
Design errors
Unqualified contractors
answered question
skipped question
 
 
Page XVII 
 
1 2 3 4 5 6
Response 
Count
3 4 8 38 25 2 80
4 2 5 41 25 2 79
2 2 6 33 33 3 79
80
22
Insufficient quality
answered question
skipped question
Question 16: To what extent do you agree that defects contribute to each of the following 
aspects in housing projects, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 
5 = Strongly Agree, 6 = Unsure
Answer Options
Time overruns
Cost overruns
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Appendix D Photos of different 
type of defects 
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Different Types of Defects 
 
      
                                           
 
Dampness and Water Leaks 
 
                                  
 
Cracking 
 
                                             
 
Detachment 
 
 
 
 
 
